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CHAPTER  1 


INTRODUCTION 


I ho  ooimiloss  inohlonis  lli.il  iiiiisi  bo  l.iood  :iiul 
lOMihod  III  lIlO  do\  olopillOMi  .llki  IM.III.IOOIIlOMl  ill  l.liul 
ami  waloi  iosomkos  liavo  boon  oiiiimoialod  iiumy  liiiios 
ii\oi  I lioso  iMolmlo  llio  aoooloialiMj;  iiibaii  oink  111  llial 
plaooN  inoal  doinaiiiK  on  iiatiiial  rOMniioos  tho  Jillioiilt 
^Ih'Ioos  llial  iiuisl  bo  iiiado  ill  alliKaliiip  I11111IO1.I  piibik 
liiiiiU  aiiiniif;  ^iiini'olinu.  >01  oxtoiisivo,  piiblio  lOrMOON, 
Ilio  looiiiioiil  liiiiiiaii  aikl  Oiniinmk  JosIukIihii  oaiiioi.l 
In  lliHkN.  tho  iiiaMistiibiiliiiii  i>i  soauiiv  nt  ^^alol 
lOMUiKOs.  iho  pulluUnn  ol  slioaius.  and  llu'so  ■•poi.ial 
ikkkU  Ini  do\olii['liloiiI  111  iialiiial  iomhiioos  hi  iiikloi- 
dovoliipod  aioas  111  \lalo>  Iho  1.1I1/011  and  ovor\  loool  nl 
oikonimoiil  hau'  a ulal  uilo  In  pla\  in  Mihiiig  Ihoso 
[iiiibloiiis. 


\oielor;iliii(>  Urban  (irowth  Plaoos(iroal  Domaiuls 
On  VVator  And  Land  Rcsmiroo' 


Kouijini/nij:  iho  iikioasinuly  iinpnilanl  rospnn- 

Nibihlios  ill  I odoial  and  Slalo  ( lovonnnonls  in  planiniij: 
lor  Iho  pindoni  iiso  and  ciinsorvalion  nl  naintal  ro- 
'>^lll^.o^  lor  atlairinrp  a balanood  and  viporoiis  ooorioiliy. 
Iho  \1isMinri  Hasin  liilor  Aponoy  ( oirnnilloo  aj;iood  in 
I'll' I III  iiiklorlako  a liaiiiowoik  study  ol  llio  haslii 
Kivoi  basin  liaiiiovMirk  plaiiinng  is,  in  ossonoo.  logional 
plaiiiinif;  Sikh  plaiiinnp  piovidos  bioad  si.,ilo  aiialysos  ol 
vsaloi  and  lolalod  land  iosouii.o  piobloiiis  and  iho  moans 


Rooiirring  Hoods  Still  I’orsist  in  the  Basin 

III  doloiiiinimp  Iho  piohablo  iiaUiio,  osloiit.  and  liniiiif: 
ol  riioasiiros  lor  liioir  solutioii  Tho  loinonal  ap|iioaoh  is 
not  noss  111  plaiinois  111  Iho  \lissonii  Kisoi  Basin  siiioo  tho 
liisl  ooniprohonsivo  basin  dovolopiiionlal  piooraiii  w ’ 
inooiporalod  in  iho  oonipiohoiisno  ('Ian.  oomiiioiii . 
know  11  as  Iho  I’lok-Slnaii  I’lan,  approvod  In  tho  ( onoioss 
III  l’M4  Iho  oiigiii  111  that  plan  stoiiiiiiod  lioiii  a 
rosolnlloii  adoplod  In  iho  Missonii  Ri\oi  Stalos  t'oiii- 
inilloo  loopiosinip  I odoral  osooniivo  and  looislaliso  aotioii 
III  soonio  a siiiplo  oooidinalod  plan  loi  dovolopmoiil  ol 
iho  Missonii  Kivoi  Basin.  At  llial  liiiio  llioio  woto  Ihoso 
who  lavoiod  as  woll  as  Ihoso  who  opposod  tho  [i|an.  but 
iiinoh  ol  w hal  ss  as  Ihon  pioposod  is  now  loalils 
Ihoioloio,  wilh  Iho  passapo  oT  ovoi  iwo  dooatlos.  it  is 
appiopiialo  to  loappiaiso  Ihoso  oailioi  plans  and  snb- 
soi|iioiil  aoooniphshiiionis.  and  In  loinnilalo  a lianiovioik 
plan  as  a gindo  loi  Ininio  aolions. 

As  plaiiiini);  is  ossoiilialK  an  adsisois  IntkTioii. 
olloolivo  piopianis  aio  Ihosi'  llial  aohioso  aoooplahihls  as 
woll  as  i|iialil\  Iho  hoail  ol  tho  planiiiiyo  Iniktioii  is  a 
nniliod  liamowoik  ol  polios  w liioli  jtisos  dnoi lion  lo  a 
wido  alias  ol  aolioiis  I ho  iiiosl  osoollonl,  oommoiidablo 
plan,  howovoi,  has  only  a imisoiini  piooo  valno  iinloss  its 
ob|oolivos  and  polioios  are  ni^iainod  in  Iho  aotion 


V-j  4-^  ? 


;'  ■ >4’ t .1 1 ■ s .III.'  . .1 1 . ! '!.-  i I .III  -.1.1 1 r^i  mill  I'l  I i‘i  1 1 \ i'  U'Ui^l.i  I i'Mi 
I II. ■.■■'  ■■\  (In  111.'  .illi.'i  li.iiiil  .iipji..il  ..|  li.r.liK 

Ill'll  .Hill  ill  .III',  1'. 'll  pl.ii:  - i iiinli -li  .iiiil  'iimiM 

'•i  .ip  . iiti  .ii'i'il 

\ii  III'.  Ii\.  ' : .ii:ii'V\ . '1  k j''.iii|iiiii:  l'|i'j;i.iiii  liii'ii'l.'ii 
■ - ll',  I . 'i  iiml.ii  |i 'li  •!  .i  I I'l'i. 'h,.;  pi. Hi  pi.'.li-  -il.'.l  'll 

.sill, I l.ii  1 .Hill  ml. ii  null. 'll  M'lPil'Ii-  .Hill  ii'.iluli. 

p;  "1  nil'll-.,  .111.1  llll,ll;.".lMU'  V\  I'll  ill. "UllI  "III 

"I';- I II' ,iml  .iil.'M.i  I lull  I III.  . II . uiii-.l .Mil I's  .lii'iilil 
ill.  p!  ir,  !'1'  ■ . 11  .uK'ii'vl  ii;tli'\il'U'  .-i  iilK  li.iilili'.il'li’  \.-t 
..;.l\  ll.  till  p.-'Ml'lllU  I'L'  .IM'kli'il  l'\  ll'.llplli  "I'll'i 
P'.'-  ll..i  .illi'll.l  I'.lll  llli'  pi. Ill  ill.'lllll  I'l-  .. 'Ill  Hill. lll\ 

'I'.ippi.ll'l'il  .Hill  li'UM'il  HI  Ilk'  Imlll  "I  I ll.IHUlIl!.' 

. Hill  11 1.  'll  Ilk'  1 1 'iill.l  i.ll  |i  'll  p|.  '.  l'^lHU'^  .lisp  Mlll''l  lllsHU' 
lll.ll  III.  I'l-'.ll  .111.1  II.  lll'lll.'ll.ll  i'll\ ll"link'll!  HI  wlllill  Ilk' 
I'.iii'.'U  'ik  pl.HI  .Hill  pi'llik's  lllll'l  "Pl'l.lll'  IS  Ui'll 
I Hill  I'l  .1.'-  'll  hs  .Hill  .1,  - I'pl.ll'll'  I"  ilk'  lllsl  Hill  li'lls  K'sp.'H 
-il'li'  l.'l  IHipIt'Ilk'Illllli;  ilk'  pI.IIHIHlL’  piPlH.lins 

I 111-  .ipppll.llN  pil'si-llls  .HI  lllk'i;i  .11  li'll  "I  ilk'  I'sll 
null'll  ik'llUllils  ll"  ^P.kls  ,||kl  si'lU.i's  kllll  Ilk'  .P.lll- 
.lI'lllU  .'I  lUllH.ll  K'sPlHi'.'s  sll.'U  11  l'\  HllPIIIUllPH  liUlIkl 


Si\l\  IV'ro.'iil  ll!  ilk-  Hiism's  IV'o 
I rli.Hi  Ni'i'iis 


in  mliei  .i|1|H'iu1ih.'s  AKo.  an  nili.'i piolaln'ii  ol  ilio  ilala 
ami  inlonnalii'n  lioni  llifso  muiioos  lias  ln'i-n  inailc  in 
iiuk'i  In  K’snhc  nisotai  as  pias'lis.it'lo.  ililU'iomos  in 
liimtinnal  mwls  ( aic  lias  horn  lakt'ii  lo  iiiillim.’ 
planning  nl'n.\  tncs  Iojk-iIrm  riiIi  idalml  planning 
siiUMia  as  tioini;  tnmlaiiuMilal  In  a slcai  niidoi slaiulni};  nl 
Ilk-  lolal  sikial.  cciim'iiik.  alul  |ili\sk  il  iK'vdopnk'iils 
lOspiiKkl  tin  tik'  liasin.  In  must  mslaikcs.  ilclail  ile- 
Miiplnnis  III  ilk'  Iv'clnikal  aspects  ol  planning  aio  mil 
iiklmk'il  Ik'K'in.  kill  alleiiliiin  is  tikiiscil  msleail  mi  a 
deal  ami  emieise  I’miraval  nl  klial  ean  ami  shniikl  tie 
ilnne  in  llie  kasin  In  ineel  llie  hinailei  needs  nl  ilie 


PLAIMIMING  OBJECTIVES 

Kealisik  planning  nbieclives  aie  llinse  llial  salisis 
lunnan  demands  and  needs,  ll  is  leengm/ed  alsn,  that 


nhjeelives  slinnid  he  llesinle  in  nulei  dial  dialipesulikh 
neem  in  die  tninie  ean  he  aecnniiiindaled  willmi  a hrnad 
liamesenik  Ini  die  develn|iinenl  and  maiiapeineni  nl 
aeailalde  iesnnii.es 

^ I lie  nveiall  nhieelive  was  die  Iniinnlalinn  nl  a 
liamewnik  plan  wliidi  vennid  |unvide  a hinad  puide  In 
die  best  Uses,  m eniiibmalinii  nl  uses,  nl  vsalei  ami 
lelaled  land  lesnmees  In  meel  Inieseeable  slmil  and 
Inni’  lerm  needs  I mIeiKinp  iliis  meiall  nbiediee.  imi- 
sideialinn  seas  given  In  ( I ) die  InneK  deveinpnieni  and 
nianagenieni  nl  diese  resnniees  as  essential  aids  in  die 
eeniiniiik  deveinpnieni  and  ginvvdi  nl  die  basin . I 2 I die 
presenalinn  nl  lesmiiees.  as  appinpiiale.  In  iiisiiie  dial 
diey  will  be  available  Ini  llieii  hesi  use  as  needed,  and 
Ml  die  vveil  henig  nl  all  die  penfile  as  die  nveiiiding 
delemimaiil. 

In  prnvkle  a mnie  delinilive  direclinn  Inr  plan 
rniimilalinii.  a nudli-nb|eelive  apprnaeli  was  cntisidered 
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ili'Mi.il'k’  I ho  liiiKl.imoiil.il  lo.iMMi  liM  Mkh  .m -ipi'iii.Kli 
k ih.il  o\oi\  w.iloi  loviiiioo  imoslmoiu  .itloU' .1  \.iiiot\ 
I't  vki.il  iih|Oi.lkO^.  0^011  it  iloMjmoil  to  .ill.im  imiK  0110 
Sitko  tii.m\  iihkMkox  i.m  ho  .iltoiloh  In  .1  iomuiko 
ikkoh'pmoiil  iiuonIiiiomi.  iho  piikloiii  ..mmool  .Kiiim  n 
111  sokkl  Ihi'so  ot  mmi  mipiMl.moo.  .iiul  ikon  ilolommio 
khkh  ii.illom  ot  iinosimoiik  ^.iii  ho\i  .lolikko  mhiio 
hoMioil  vnmhiii.ilion  in  iho  piihlii.  mioiosi 

I hioo  uoiioi.il  pl.iiiiimp  oh|ooli\os  «oio  .kii'ploil 
1 Ikko  .110  ilosicn.iUkl  .k  (11  ii.ilioii.il  oooiiimiio 
OlIklOIkA.  ( .' 1 tOpK'll.ll  Mklo  ooinlcillll..  Jo\ok>pmoiil . 
.iiui  1 ')  piosot\ .ilKMi  .itul  onh.iikotiioiil  nl  iho  ipi.ihls  ol 
iho  oiiMiimmoiil  1 Ikko  oh|o^livos  pomiil  .1  oi'iiipio- 
hoikko  .ippiii.kh  111  iho  loniuil.iluni  ol  Mihh.kiii  .iml 
h.kiiikklo  imosimoiil  p.iiloiik  Iho  ii.ilioii.il  oh|Oi.lko  k 
ouoiiloil  pnm.iiiK  low.ml  [Mom.iiik  ih.il  uoiikl  |no\klo 
iho  jiro.iUkI  iiol  loliiiii  III  j|oiki\  .iikl  son  loos  on  .1 
li.ilioii.il  so.ilo  \lllioni;h  ihk  oh|ooli\o  iloos  piiuklo  .1 
nio.kino  ol  koll  hoini;  ol  I'oopio  .nnl  .111  00011011110  hink 
loi  imosinionk.  11  k .iKo  .1  molnl  .ml  in  .ksossinj;  iho 
oMonI  ol  ilop.nuno  lioiii  Ihk  ohioolno  lo  niool  olhoi 
ol'ioolkos  ih.il  .110  ni  iho  loinon.il  ;iikl  loo.il  niioiosi 

I 01  iho  iopion.il  oh|Osli\o.  soikklot.ilion  w.kpivon  in 
pl.in  loinuil.ilion  lou.ml  .lohioMiip  .1  iopion.il  piiiioni  ol 
JoMi.ihlo  ooononno  .nul  sooul  ilovolopnionl . Wiilnii  iho 
lliiul  ob|oolno.  II  w.k  looopin/oil  Ih.il  onvnonnionl.il 
soikidoi.illoik  .no  P01101.1IK  niloiwovon  in  .ill  phiniinip 
oh|oolivos  llowovoi.  ill  okloi  lo  iiososs  sipinlio.iiil 
onv iioninonuil  oppoi iniiilios.  ospooiiilly  llioso  do.ihnp 
«ilh  piosoiv.ilion  .iikl  osiholio  ooiisuloi.ilioik.  pl.ni  .illoi- 
n.ilivos  ni.i\inn/inp  ihk  ob|oolivo  woio  loi iiuil.iloil  lliis 
.ippio.ioh  ni.ikos  il  possihlo  lo  .ksoss  iho  poods  .nul 
soivkos  p.iinod  .ind  loiopono  lo  .lolnovc  ooiUiin  onvnon- 
nionl.il  ohioolnos.  \|oio  spooilio  iopion.il  .ind  siihiopioii.il 
oh|Oolivos  .110  onihnod  in  oh.iploi  7. 

Iho  li.imowoils  pl.iii  .ind  sipnilk.ini  .nnl  nioininipinl 
.illoi ikilivos  lo  iho  li.iinowoik  piosoiilod  hoioni  vvoio 
loinuihilod  lo  niool  Iho  ponoi.il  obioolivos  onihiiod 
Indpinonls  lol.ilivo  lo  iho  oloinonis  ol  iho  li.nnowoik 
phin  VVOIO  iiiado  on  iho  b.isis  ol  oplions  av.nl.iblo  and 
ihoso  wliioli  would  piodnoo  a dosirablo  and  allainahlo 
ooinbin.ilion  lo  niool  iho  ob|oolivos  millniod. 


W.iloi  losonioos  pl.ninnip.  ol  novossily.  nuisi  ho 
.ksikialod  vvilh  iii.in.ipo.iblo  sonisos  and  iisos  ol  w.iioi 
snpplv.  boih  stiil.kO  and  nndoipioiind  I 01  pniposos  ol 
ihk  Sind \ . Iho  \li-  soni  1 Kkoi  basin  has  boon  ilk  idod  inlo 
oiphi  siibbasiiis  lopiosonlnip  hvdiolopk  aio.is  diaiiiod  b\ 
dosipnalod  ni.i|oi  iiibul.nios  01  pionps  ol  1 1 ibiilai los  ol 
iho  Mksonii  Rivoi.  and  iikhidinp  lOil.iin  olosod  b.isiik 
In  .iddilion.  .1  loiniinal  an.ilvsis  was  iiiado  lo  assoss  Iho 
piob.iblo  ollosis  on  iho  Missoini  Kivor  lioni  dovolofi- 
nioiil  III  Iho  oiplil  liibnl.nv  aioas.  .nid  link  lo  doloinnno 
how  iho  main  sloni  w.iloi  ooiikl  bo  nsod  lo  niool  Ininio 
loijiinonionis  I ipiiio  I show  s iho  siibbasin  bonnd.n  los 

Wliilo  waloi  ni.iii.iponioni  niiisl  bo  assoiialod  wilh 
hvdiolopk.illv  dolmod  aio.k.  iho  pl.nnnnp  olloii  is 
ooik'oinod  also  wilh  sooio-ooononik  soikidoialioiis 
SoLio-ooononik  d.ila  .110  avail.iblo  oiiK  loi  pohlk.illv 
dolmod  oonniios  and  .Sl.ind.nd  Moliopohlan  Slalklioal 
.\ro.is  I SMS  A'sl  .Sokiom  do  oonillv  bonnd.n  los  oonloi  m 
lo  livdiolopio  honnd.nios  Iho  basin  01  lopion.  ihoioloio. 
w.is  dkidod  also  nilo  siibiopions  dolmod  aloiip  pohlioal 
linos  and  I ollow  nip  ponol.illv  iho  siibbasin  bound.nios  In 
ponoial.  iho  nonioiki.iliiio  ol  snhh  isin  and  subiopional 
aioas  IS.  I.ii  all  piaolk.il  pniiiosos.  Iho  s.niio 

STUDY  ORGANIZATION 

Iho  liamowoik  [d.iii  loi nml.il  1011  was  .kooniphshod 
niidoi  iho  diroolion  ol  .1  W.iloi  and  Kol.ilod  I and 
Kosomoo  Dovolopinoiil  Woik  (noni'  ooiisislinp  ol  ono 
lopiosonlalivo  o.ioli  lioni  iho  I odoi.il  Dop.ninionis  and 
.Slalos  h.kinp  ovoiall  oooidnialioii  and  poliov  lOspon- 
sibihlios.  and  b\  oiphi  I'lamiinp  l.isk  loioos  o.ioli 
losponsihio  loi  Iho  .klii.il  pl.mnnip  in  a siibbasin  lii|nil 
d.il.i  loi  Ihoii  nso  woio  Iniiikhod  In  oilioi  ooholoiis 
wilhm  iho  ovoiall  sindv  oipani/.ilion  Ihoso  iiipnls 
likhidod  dal.i  lioiii  an  ooonomic  an.iKsos  and  pio|oo- 
lions  sindv.  osiimalos  ol  piosoni  and  Inlnio  doni.iiuls 
and  noods.  Iivdiolopu  aii.ily  sos.  and  mvonloiios  ol  land 
losonioos.  Iho  oip.nii/alional  sliiklnio  k shown  on 
lipino  J lopolhoi  wilh  hsis  ol  indkidnals  imolvod  111 
piop.n.ilioii  ol  iho  liamowoik  plan 
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CHAPTER  2 


DESCRIPTION  OF  THE  BASIN 


I he  h.iMM  ei'iil.iiMN  oiie-MMli  ot  llie  euiilmuoiis 
ot  iIk'  I iiilch  Sl.iU's  .iikI  mehiik's  .ill  ol  Nehi.isk.i.  llu^^l 
ol  Mniil.iii.i.  Nmlli  .iikl  Siuilli  D.ikol.i.  ,iml 

.ihiHil  h.ilt  III  ka^^.l^  ,nui  Miwniii,  Mii.illei  pints  nl 
( I'liu.iiln.  hns.i.  ,iiul  Miniiesol.i,  aiul  simie  leinloiN  m 
( .m.isl.i  Aside  lii'iii  mleiiialnm.il  u.ilei  .Ksoiiiil.ihililv  . 
the  Itamewoik  sHuK  u.is  liiiiiled  in  lli.it  pail  <d  the 
h.isiri  w illiiii  the  I iiiled  Sl.iles 

I lie  total  area  ol  the  Missoiiii  Rivei  H.isiii  is  ahoiil 
sipi.iie  miles,  ol  whieli  '*.71)0  srpiare  miles  aie 
loealed  m ( aii.ida  Ol  the  total  basm  aiea  ot  5I‘*.('0() 
sipiaie  miles  m the  I iiiled  Sl.iies.  (i..s0(l  stpiare  miles  ate 
iioii-eoiilribiiimp  drainage  loealed  along  the  basin's 
bonndar\  I omied  b\  the  iimelion  ol  the  JetTerson. 
(<allalm.  ami  Madison  Kivers  at  Ibiee  I orks.  Mont  . the 
Missouri  Kiver  Hows  geneially  soiilbe.isieily  2..M “s  miles 
to  Its  lunelion  wilb  the  Mississippi  Kivei  neat  .St  loins. 
Mo.  Mie  A’ellowsione.  ( beyenne.  Niobraia.  I’lalle. 
Kansas.  Osage,  and  (i.iseonade  Kivers.  in  downstieam 
order,  are  the  ma|or  Iribiilary  streams  tiom  the  soiilb 
and  west,  and  the  Milk,  lames.  Big  Sioii.x.  (irand.  and 
( barilon  Rivers,  (rom  the  norib  and  east. 

PHYSICAL  CHARACTERISTICS 

I bree  ma|oi  pbssieal  divisions  and  several  lesser 
provinces  ebai.Kteii/e  the  basin,  .is  sbown  on  figure  ' 
Ibe  koeky  Mountain  System  lorms  the  vvestetn 
boutidary  and  rellests  an  exeepttonally  tugged  topog- 
raphy. vvitb  many  peaks  surpassing  I4,(K)0  teet  in 
elevation.  The  .''S.OOO  snu.ire-imle  iiiountainous  area  is 
punctuated  with  ttiany  high  valleys,  but  the  peaks  and 
nioutitain  spins  donmiale  the  physical  te.itiires. 

Sloping  e.isivvaid  lioni  the  Rocky  Mountains,  the 
(neat  I’l.iitis.  .is  the  lie.iitl.iiid  ol  the  basin  and  a piovince 
ol  the  Inleiioi  I’l.mis  Division,  enconip.iss  a bio.id  bell  ol 
bigblands  wbkb  covet  .ippioMin.ilely  RiO.ltUU  sipiare 
miles.  Ilieii  eastein  boiind.iry  lies  .dong  the  1.500  toot 
contour,  and  the  western  boundary  .it  the  loot  ol  the 
Rocky  Mountains  averages  .iboiil  5 ^00  m elevation 
Wesi  lo-e.isl  slopes  aver.ige  about  lOleel  to  the  mile 
South  and  west  ol  the  Missouri  Rivei,  Ibe  suil.ice  mantle 
and  topography  have  been  developed  hugely  by  eiosion 


The  Rocky  Mountains  Form  the  Basin's 
Western  Boundary 


ol  a lliivial  plain  extending  Iroiii  the  inounl.iins  Within 
the  (ireat  Plains  are  isolated  mountainous  areas 


Die  (ireat  Plains  .Are  the  Heartland  of  the  Basin 
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PHYSIOGRAPHIC  DIVISIONS,  PROVINCES, 
SECTIONS,  AND  SUBSECTIONS 


•iOOIHIIIN  ^ 
"OCKr  MTS  ‘ O 


MISSOURI  PLATEAU 
GLACIATED 


Gom 


I N r f R I 0 'R 


«0CKT  MTS 


\ 


WYOMING  ' 
BASIN 

SOUTHERN 
ROCKY  MTS 


HIGH  PLAINS 


SOUTH  CENTRAL  | 

loess  hills  I 


PLAINS 


LBWLANOS 


BOUNOAPY  LCOENO 

- Physiographic  DtviSiON^ 

physiographic  PROViNrFS 

physiographic  section 

- physiographic  subsection 

DASMFD  LINFS  RTPRISINT  BOUNDARIES  POORlY  KNOWN 
highly  GENERALI/ED  or  not  clearly  DthNED 


P I A', I N S 

CENTRAL  KANSAS  / /uTf  Hftl  Ip 

rolling  plains/  /INUR''**’ 

^ /highiamds 

H71SK~ 


ttlKRK^ 

PIAUAUS 


ilevclcipcd  by  oiosinn  ot  diiMie  lypc  iiplills.  PriiKipjl 
among  llicin  are  the  Hlaek  Hills  m weslern  Soutli  Dakota 
and  noitliweslern  Wyoming,  an  elliplical-shaped  area  (>0 
miles  wide  and  135  miles  long.  Thai  portion  ot  the 
(,real  Plains  north  and  easi  of  the  Missouri  River,  and  at 
places  eMending  south  of  the  river,  has  been  inllueneed 
by  the  continental  glacialion  lleie,  the  topography  was 
sliaped  mainly  by  erosion  of  the  glacial  drill  and  till. 

The  Cenlral  l ow  lands  province  of  the  Interior  Plains 
Division,  bordering  the  (ireal  Plains  lo  the  easl.  often 
does  not  have  a perceptible  line  of  demarealion 
Koiiglily,  the  SX.OtMt-srpiaremile  area  e.xiciuls  Ironi  a 
line  between  Janiesiown.  N.  Dak.,  and  Salma.  Kans.,  to 
the  Mississippi  drainage  divide  T his  entire  area  has  been 
developed  by  erosion  of  a inanlle  ot  glacial  drill  and  till. 
Ttie  norllicrn  poiiion  is  composeil  ot  the  coarser  drill 
material  and  (he  vmlliern  porlion.  the  finer  till 


In  llie  southeast  portion  ol  the  basin,  in  Missouri,  are 
the  O/aik  Pl.ileaiis,  a province  ol  llie  Inter loi  highlands 
Division,  conlaming  about  M.O(M)  squaie  miles  of 
drain.ige  area  Its  topography , developed  by  erosion  ol 
the  ancient  lliough  moderate  O/ark  uphfl,  is  hilly  (o 
mouniainous.  T his  moderale  uphfl  and  the  underlying 
sedimentary  formations  in  gieal  depth  lease  only  sedi- 
mentaiy  rocks  exposed  I imeslones  arc  the  basic  surface 
maleiials  and  gave  rise  lo  caveinoiis  channels  with  spring 
Hows  which  abound  in  the  aiea 

Hecause  lire  basin  is  so  sasi  and  was  mniienced  by  a 
variable  geologic  lusloiical  developmeni,  many  sectional 
variations  exisi,  as  shown  on  ligure  4 Ibis  rellects  eight 
major  types  of  areas,  considering  sod  types  and  the 
dominant  topographic  charactetislics 

Areas  properly  defined  as  "mounlains"  include  the 
Rocky  Mountains  of  Colorado.  Wyoming,  and  Monlana. 


H 
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PHYSICAL  LAND  CHARACTERISTICS 
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•itiil  iIk'  hl.uk  llilKul  Siiiilli  D.iki'i.i  Sliipi's  .tiul 

l;l.ulu•ul^  JlCIUl.lUv  .110  vloop.  .liul  ll.lUll.il  OIUMiMI, 
wliilo  -.l"vv  111  m^>^l  pl.uos  \Mlli  lu'.uv  \0);ol.ilno  ouoi 
.IIUI  billlkloi -.111111110.1  kll.llllloK,  1\  l.ipul  nllOlO  Mill  links 
.110  o\|'iisoil  ll.mosoi,  llio  soiliiiioiil  siniliil’iiloil  In 
stio.iiiis  Is  Hill  o\iossi\o 

III  lIlO  Mill  lIl-sOllll.ll  [l.lll  111  llio  (ilO.ll  I’l.lllls  .Hill  III 
llio  l.nt;o  iiiioi  iiiiHiiii.iiii  \.illo\s  111  \\ \ 111111110  .110  Iniiml 
llio  b.isin's  "iiiiii;li  l.iiiils  .Hill  I'.ull.iiiils '■  I lioso  .no  \.isl 
.Hill  U.lllOl  llljlll  .lio.ls  ulioio  llio  llOilli'i  ks  onllslsl  l.lljloK 
111  slIslHIIO.  soil  sll.llo.  .I.l\,  .Mill  siill  .Hill  luill  s.lllll- 
siniios  N.iliii.il  \oi;ol.iliiiii  IS  ioI.iIinoK  lliiii.  nlloiiiij: 
lilllo  pinlooliiiii  IriHii  oiiisinii.  ulikli  isoMromols  .u  livo 
.Smls  iioiioi.illi.  .110  sIi.iIIhw.  IuiI  uiiIi  sniiio  lno.il 

ONiOptlHlls 

llio  "liilK  I.iikIs"  .ip(K'.ii  iiiloiiiiilloiilK  liHiii  llio 
hliills  111  llio  Misshiiii  Ki\oi  III  o.isloiii  Missimii  .iiiil  Ims.i 
111  llio  iHHlIlllls  Hi  llio  Kilok\  Mlllllll.lllls  I loio.  llio  SHlIs 
i.iiiiio  liHiii  slulliiw  111  iloo('.  hill  iiiHsi  .110  o.ip.ihlo  111 
siippiiiliipo  .1  iiHHil  ii.iliii.il  ornwlli  111  oi.issos  HI  troos. 

I iiisiHii  li.is  hooHiiio  vor>  i.ipiil  klioio  siioli  l.iiuls  .no 
siillu.iioil  \Mllnnii  piiipoi  oHiisoio.iliHii  iiuiikiooinoiil 
Miioli  III  llio  liilK  I.iikI  is  j:i.i/oil.  hiil  siihsi.iiili,il  .iioiis  iii 
llio  O.lstoni  p.lll  111  llio  Ixislll  .110  llsi-ll  III!  olo.iii-lilloil 
oriips. 

ill  llio  \MlHiloil  O/.Ilk  I’l.lUMlI  III  \1lssHllll  siuilll  111  llio 
Misshiiii  Kisot  .iiul  iii  llio  pr.isso  I liiil  Hills  nl  k.iiis.isjio 
Uiuiiol  Uio  "hilK  Ui  iiiHMiu.imHvis  I.iikIs  " I lion  p.iioiil 
iii.iloii.ll  IS  l.iijioK  li.iiil  soiliiiioMl.iiN  boilmok  .nul  llio 
Mills  r.iiijio  liHiii  \oi>  slulliiK  111  ipiilo  doop 

■Almloi.iloK  sliipiiij:  l.nids"  .no  liiiiiid  muslly  iii  ;iioas 
111  shII  iiioks.  _oi.ui.il  nil.  .nul  Ihoss  nilorsporsod  with  a 
loK  loailios  111  tijid  iHcks  Smls  laiifio  Irmn  niiulor.ilolv 
doop  111  \oi>  doo|i.  voilli  sHiiio  sli.illiiK  sHils  and  mok 
lUiloiHp  Miisl  111  llioso  aioas  nii^nialK  siippurtod  lall 
prasso'  111  llio  oasioiii  pails. nid  sliml  jiiassos  in  lliodi\or 
wosloMi  pails,  and  ii.ilin.il  oihmhii  was  iimdoialo  luday. 
.1  lai>:o  sliaio  III  llio  land  is  iisod  lur  oiillivalod  omps. 
ospooially  in  llio  ooiilral  and  oasioin  pails  nl  ilio  h.isin 

■'liiloiiiiHinilain  valloys"  .no  llio  aioas  nl  ilio  l<nok\ 
Mininl.nns  ni  winch  sijinilicanl  lainniij:  lucins  Silly, 
clasoy.  HI  sandy  sodinioiils  asciniiiilalod  iiuiio  lapidly 
lliaii  llio  siioains  woio  ablo  In  lonuivo  llioin.  and  llioso 
sodiinoiils  liavo  lniinod  iiludoialoK  doop  In  doop  smls 
which  (soiioially  sluiw  only  mudoialo  ouisimi. 

I ho  "hininiiHcky  Idiinol  lands"  incliido  iho 

'4.IHKI  sipiaio-niilo  Sandhills  aioa  iil  iiHilh  conlial 
Nobrask.i  and  siiinlai  siiialloi  aioas  in  iilhoi  sl.ilos  llioso 
lands  ciinsisl  nl  liiiiiniiiicky  loachos  iit  Imiso  diino  saiul 
ciiiioiilly  siabih/od  by  (ii.issos.  Ilioio  aio  ihmisands  nl 
sinall  basins,  smiio  iil  Ihoin  sonii  niaishy  and  nihoisdiy. 
wilh  iiiaiiy  sinall  lakes  yionoially  lopiosonlinj:  ospusinos 
111  llio  fiimind-w.iloi  l.iblo  Smls  .no  yionoi.illy  linn. 
lhiiiiy!h  iho  liiiiso-sand  dopusils  .no  lallioi  Ihick  An 
'\oiili.ni  liipiiyiiaphy  lufiollioi  wilh  Iho  s.nidy  smls 
priidiRO  soiy  lilllo  dlioci  iinnill  In  slicMinllnw.  bill 


slio.inis  III  Iho  .110.1  acsiniuil.ilo  iiiiiisii.ilK  sloady  IIhws. 
niHsily  limn  jirHiiiid-w aloi  .uciolimis.  I ho  slioanis  tally 
inikh  s.iiid  sodiinonl  doiiiod  limn  ihon  tli.innols  and 
hinilod  liibnl.nc  di.nn.iiio  aioas 

"I  osol  and  iindul.ilini:  tll.kial  iliill  l.nids"  .no  nndoi- 
l.nn  by  allmiiiin.  Ihoss.  .nid  y;lai.l.il  dull  hI  jiroally 
v.iiyni);  th.ii.icloi  Iho  smls  .no  oonoi.illy  doop  Ih  loiy 
doop  .ind  ii.ilin.il  ouisimi  is  ipiilo  sluw  U.iloi  omsimi  is 
aclivo  .11  liiijlioi  lou'Is,  hill  llio  smls  w.ishod  limn  Iho 
kiiiills  usually  shIIocI  in  niloivonniy:  h.isnis 

CLIMATE 

Iho  basin  s cliin.ilo  lias^.i  oioal  inllnoiico  mi  Iihw  iIs 
poiiplo  live  and  mi  Ihoii  shcih-ochiihiiiic  siiiklino 
Obvimislv.  il  has  a slimip  inlliioiico  nn  llio  b.isic  a^Mi- 
cnilnial  industry , dno  pMinaiily  In  Iho  sc'.ismi.il  and 
vaiiablo  loyninon  nl  procipilalimi.  loinpoialino.  and 
w ind. 

Iho  chinalo  wilhin  iho  basin  is  doloiininod  larjioiy  by 
Iho  intoraclimis  iit  thioo  gioal  an  inassos  which  liavo 
ihoii  mignis  ovoi  Iho  (iiill  nl  Momch.  llio  luirtlioin 
I’acllk  Ocoan.  and  tho  nmthoin  pulai  loiiimis  I hoy 
lognlaily  invade  and  pass  iivor  iho  basin  Ihrmiiilimil  iho 
voai  wilh  iho  I’liH  aii  lending  In  dmninalo  llio  woalhoi  in 
siiininor  and  tho  piilar  air  diiminalnii;  in  wniloi  II  is  this 
soasmial  dmnnialKin  nl  iho  an  masses  and  iho  limil.il 
aclivily  oaiisod  by  Ihon  cullidinp  wilh  each  mhoi  which 
piiiducos  iho  }!oneial  woalhoi  rojinnons  Imnid  wilhin  iho 
basin. 

I’innarily  bocanso  nl  ils  iind-cmilinonlal  Ihc.iIihii.  Iho 
basin  experiences  woathei  Ih.il  is  kiiHwn  Im  ils  llncUi- 
alimis  and  exlroines.  Iheio  are  alsu  saii.ilimis  bolwoon 
aioas  wilhin  Iho  basin.  Uinleis  .no  lol.ilivoly  Imii:  and 
ciild  Hvoi  iiuicli  III  iho  basin,  while  sinnmois  aio  Ian  .ind 
hill  Spring  IS  chhI.  hinind.  and  windy,  .nitinnn  is  chhI. 
di\ . and  lall  Asoi.igos  .no  misloading  tm  soldmu  duos 
"aver. igo"  woalhoi  acIn.ilK  hcciii  Insio.ul . w o.ilhoi  lends 
111  IlncUi.ilo  w'ideK  .iimind  iho  .innn.il  .ivoi.igos  with  iho 
Hccnironco  .ind  iho  dogioo  hI  iho  niicliialimis  hoiiig 
nnpiodki.iblo.  cinnatk  .isoiagos  have  in  bo  ihmiglil  nl  as 
goiioiali/alimis  nl  iho  nimo  cmninmi  Hccinioncos  luoi  a 
poriiid  111  I line 

iho  iino-yoai  ininnmnn  piocipilalimi  tm  the  onliro 
basin  IS  70  poiceiil  hI  ihe  Imigloim  avorago.  bnl 
mie-year  minima  Im  iho  individiial  siihb.isms  range  limn 
4(i  In  (ill  porconl  nl  aveiago  lablo  1 sIihws  bmli  Iho 
minmuim  .mnnal  .md  5 ye.n  asoragos  hI  piocipilalimi 
HVOI  Iho  basin  and  wilhin  llio  siihbasins  m CHinpaiismi  In 
iho  Imig  leim  avoiages 

Nmmal  average'  annii.il  piocipitalimi  langes  Irmn 
abmil  4(1  inclios  in  pails  hI  the  Kiicky  Mmiiilaiiis  and 
sHiilhoaslorn  pails  hI  the  basin  In  as  Ihw  as  d hi  I' 
iikhos  immodialoly  east  hI  llio  Kucky  Mmintains 
N'.iii.ilimi  III  Iho  asei.igo  .iinuial  piocipil.ilimi  palloin 
HVOI  iho  basin  is  sluiwii  mi  ligmo  .s 
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1 MINIMUM  ANNUAl  AND  MINIMUM  b YEAR  AVERAGE  VALUES  QE  PRECIPITATION 

MISSOURI  RASIN 


Miimmini  Vvoragc  Prciipilahon 

^ > Year 

Year  \MTUgi* 


I <>ng- 1 orni 
\vi*rago 

(IfKliesi 


Suhhasin 


I P(H'I  ^l  lss«»Uf  I 
'i  I Ilou  \totK- 

U i,  slci  n I ),ikoj.i 
I jvk'l  n 1 kikot  j 
ri,i!U  Aiol'iai.i 

I jsl  <»I  IiU“  1 onuiluiU 
Wcvl  “I  HD”  I ungHiuU- 
MulilK  \lisM*un 

K JtlN.IS 

I .iN|  <>1  ‘^>‘‘>*’  I 4*ncmulv 
Wcsl  .'I  I CIH’lUlilc 
I "V\ct  \|lNS«MIM 
\lisMMjn  kivi’i  M.jmii 

\hovi-  Sjt UJN  < il V l‘>'\ .1 
i ol.il  Immii 


I Sku  f.4 
IS7 -•'7 
IS 44 


MGUKE  5 


NORMAL  ANNUAL  TOTAL  PRECIPITATION 


! A KOTA 


nehra:-:ka 


LiCiFKL 


I‘ii\  ipil.ilii'ii  I'll  Irom  llinmuli 

I-.  COIk’ulK  III  lIlO  ll'llll  111  MliiUt.lIl  I IiIIIhIoI'IiMIIIs  ,110 
I'Kk.lloill  III  llll\  .llki  \lliMlsl  .llkl  .110  I'tlOM  lik.lll/Oil. 
Ullll  llioll  IIIIOII'IIS  l.lllll.lll  I’u'li'IIOOil  illnliollls  .llkl 
lON'OI  ['Olll'ilv  111  ilolkloill  IIIHI'.IIIIO  III.IS  I'O  lllloispoikkl 
Ullll  I’Olli'iNnl  .lI'llIkI.IMl  |lUkl|'II.IIIOM 

llioio  .110  I'OIkkK  111  OMIOIIIoK  viiUI  UIIIIOI  .llkl  lliil 
MIIIIIIIOI  IOIII|iOl.llllUk  III  Ilio  ll.lMtl  1 MIOIIIOS  I.IMpO  iTlllll 
UIIIIOI  Inuv  111  -(>ll'’l  III  Mnlll.lll.l  111  MIIIIIIIOI  lllolls  111 
I-'I|"|  III  \oli|.l'k,l,  K.IIlx.lv.  .llkl  Mi'MIIMI  I ho  ll.lMIl 
lOinil.IlK  .Apoi  lOlk  Os  ikOI  • I III  l-ilooioo  IOIII|IOI.||IIIOS  III 
siiniiiioi  .llkl  holiivs  voiii  loiiipoi.iliiios  in  uiiitoi  ikoi 

llll'Sl  lit  lls  .110,1 

Olio  .||  lllO  (.lllll.llk  I.Kliils  IllllllOlklllU  llllkll  111  lllO 
illllllio  .llkl  llklllsliv  III  lllO  ll.lslll.  p.ll  Ik  lll.ll  l>  ,l):il' 


Illllllio.  IS  lllO  1.11IIIIIIII1MIS  poilikl  111  jlllUO  I loo/lllf! 
ooiuliliiiiis  lllO  lioo/olloo  poilikl  Is  ilollikki  .is  llio 

.koi.ipo  llllllllioi  111  ll.IVs  OJlIi  \0.1I  holuooil  lllO  l.lsl 
.0'’l  10111)101.111110  III  lllO  s|iiiik.'  .llkl  lllO  liisl  .!’'’l 

lom|ioi.iliiio  III  .iiiliiMiii  Wliilo  lllO  lioo/o-lloo  iioinul 
linos  Mill  iinii|i|oloK  iloliiio  lllO  innuiiii;  so.ismi  Im  .ill 
ilii|is  .llkl  Ol.lssos.  II  IS  .1  il0ll0T.il  lllilk.ll'il  III  lllO  llliisl 

l.iun.ihlo  |ioilinl  ll  is  .iKn  .in  liklk.ilni  nl  lllO  |ioiiih1 
iliiiiiij;  ulikli  s|ioii.il  |iioi.iiiliiiiis  iiiiisi  ho  l.ikoii  .I0.11IISI 
ItOO/O  II|1  I lonio  (1  sllnus  llio  .IIOI.IIIO  llOO/O  llOO  |10l|iul 
Im  llio  I'.isiii  ulikli.  Im  llio  Mmi  iiimiMl.iiiimis  .iio.i', 
i.iiiuos  limn  .ihmil  '<0  In  IMI  il.i\  s Mo.in  Ini.il  limiis  n| 
snnslinio  .ninn.ilK  .no  l.nm.ihio  Im  .iL’ikiillnio  .nul  ,i 
lio.illlilnl  oiu nninnoiil . i.iiionip  limn  .ihmii  24UU  in 
-'J(H)  limns.  .IS  illiisli.iloil  111  lioiiio 


MEAN  LENGTH  OF  FREEZE  FREE  PERIOD  (DAY5I 


MEAN  TOTAL  HOURS  OF  SUNSHINE  (ANNUAL! 


Wiikls  III  llio  Ikisiii  .no  llio  inlo  i.illioi  lli.iti  llio 
o\iO|ilimi.  ii.iilkiil.iiK  III  llio  jihinis  jroa  Avoiagounul 
lolikilios  nl  111  nnlos  |ioi  limn  aio  pioialonl  nvoi  iniioli 
nl  llio  h.isiii  In  llio  |il.inis  .iroa.  .Irmi):  uiiuls  aoonm- 
)iainoil  h\  siinu  smnolnnos  oroal  ■■bli//aiil"  oniklllinns 
il.nijioimis  In  bnili  man  aiul  livoslnok  lliuli  wiiiils 
ikiasimialK  (iiovail  iliiini)!  |ioiinils  nl  111)111  loni|)Oiatiiios 
ami  ilotkionl  ninislnio  lhal  i.ni  iloMmv  omps  ami 
iloski.ilo  laiipol.iml  uilliiM  a low  ilavs  I’.nis  nl  llio  h.isni. 
|).nlkiil.iilv  llio  smilli  ami  oasl.  aio  siih|ool  In  oycimiio 
.iml  Iniii.klk  uilkls  lll.ll  ikoasimi.illy  iln  oniisiiloiahlo 
11.1111.1)10 

Mnsi  ilntialk  Inioos  .110  nm  anioiiahlo  In  oliaii):o,  Inil 
iilniloiii  loiliiinln)!y  has  ilniio  iinioli  In  oiiahio  man  In 
holloi  iniio  willi  llio  oMiomos  llial  allool  Ills  olivnnn- 
moiil  .llkl  onllnio  S|iooial  laiiii  ami  i.iii)io  ooiisoivalioii 
|)iaolkOs.  iiii)ialinii.  .llkl  all  oniklilimini);  in  lininos  and 
l.ulniios  aio  oxaniplos  ( lOiioiali/alinns  nl  ilio  hasiii’s 
ilnnalo  Imwovoi.  aro  iinl  .iluavs  ,i]i|)lk,ihlo  In  s|iooitio 
aio.is  III  In  llioii  soasnn.il  .klv.inl:i);os  Many  [Hmiilo  aio 
.illiaolod  In  |i.iils  111  llio  hasni  hooanso  nl  llio  l.ivniahio 


l_d 
I ) 

MM  s 


oinn.ilo.  and  |i,iilkiil.iiK  llio  onnl.  diy.  oiis|i  days  nl 
Minniioi  .110  .1  Ininisl  .illi.klinn  in  llio  uosloin  and  nllioi 
niminlaniniis  aioas 


l.ivostook  Losses  Lroin  Bli//ards  Are  Not  Unoominon 


i: 


SOILS 


Laiicis  and  Vegetation 


SoiN  .no  .isMVii.iU'il  vMlIi  the  nl  the  .iie.i  hul 

■lie  mlliK'iKOtl  ,i1mi  In  iho  cliin.iie  .iiul  M’eei.iiive 
dou’lopmeiii  ( iiinpkn  ini'unl.iiM  soiIn  .iie  liuiiul  m ilu- 
wovicm  pciimelei  nl  the  h.iMii  I .nlciii  Moni.m.i.  ti'iili.il 
■iiul  o.i'.UTii  Wmiiiiiiij;.  e.i'.loiii  ( dIhijiIo.  MniilivMnlem 
Nuilh  D.ikot.i.  \unieni  Ni‘hi.nk.i,  .itui  svcsiem  k.iiix.i-- 
have  Kriiw  n Steppe  muK  I he  ( hem^>/elIl^  .tie  IouikI  hi 
eeiilral  aiKl  easleiii  Noilh  Dakota,  e.isleiii  South  D.ikot.i. 
aiiil  the  eeiitral  parts  ol  Sehiaska  .iiul  Kansas  I’l.iirie 
soils  predoiiiiii.ile  in  eastern  Nehrask.i.  western  low.i, 
eastern  Kansas,  .nid  western  Missouri  I hese  jitve  w .i\  to 
tfras-hrown  loresl  soils  nr  eettlial  and  eastern  Missouri 

NATURAL  RESOURCES 

I he  spianlits.  s|Uahls.  ami  loealion  ol  naluial 
resoiirees.  eoiiihined  with  eliiiialis  laelots  and  ntaikeluii! 
potentials,  iiintieiise  the  l\pe  and  e\lenl  ol  eeotioniie 
.isliMlv  willuit  the  basin  Ueumd  the  tiadilional  delini- 
lion  ol  n.iliiial  lesoiiiees.  such  as  lands  and  vegetation, 
iiiinerals.  and  w.itei . there  is  a jiiow  111;;  reeoiuiition  that  a 
hi^h  guahlv  environitrenl  has  an  inlinisie  value  to  satislv 
desires  lor  healthliil  hvuij;  and  reerealional  relavalion 
Iroiii  lodav's  leehnoloj!ieally  based  eiilliire.  briel 
siinunarv  ot  reerealion  and  t'lsh  and  wildhle  lesourees  is 
inesenled  herein  and  liirthei  described  111  chapter  4 as 
part  ol  the  existing  situation. 


I ailiei  desiiiplive  nialeilal  eiirpllasi/ed  lire  vaiiabihlv 
ot  ..hni.ile.  geologv  phv  siogiaphv . and  soiU  over  the 
Missouri  Kivei  Hisin  I hese  have  iiilliieiiied  the  n.iltiie 
ol  l.iriil  lesoiiues.  iheii  usage  and  the  ..iitietti  p.rlletn  ol 
.ivvneiship  .nid  nun.igeiiienl  \'  lor  all  b.oiiis  but 
espe.  i.iMv  lor  ihc  Missouri  H.isui.  having  a large  portion 
ol  Us  area  III  and  and  seiiii  and  chuiales.  there  is  a 
signilnani  lelalioiiship  belweeii  the  water  .iiid  laml 
lesoiiues  and  ihen  |onil  use’  to  allaiii  a desirable  '01.1.1I 
and  esononiK  slriictiire 

Within  lhal  porlioii  ol  ilie  basin  111  the  I ruled  Slates, 
iheie  are  .^dd.o.S'Mitio  .Kiesol  land  and  .''..x  I't.liOl)  a.ies 
ol  walei.  a lesoiirce  aiea  aggiegaliiig  .'d.X.'tlX .1)1)1)  a..res 
I able  d illiisliales  two  ..lassills.illolis  ol  land  and  water 
usage  lor  the  basin  and  Us  eight  siibbasiiis.  pnntaiv  and 
|oint  use.  the  l.iltei  iiKluding  thal  ot  land  and  walei 
areas  ancill.iiv  to  the  pnuiaiv  use  lire  iiiulliple  01  |onil 
use  made  ot  nuich  ol  lire  laud  or  watei.  such  as 
slopping,  wildhle.  and  s..eiieiv  . appurxiniales  "U'l 
niilhon  acres,  or  over  iwue  the  pinnarv  use'  ol  ,!d') 
iiiilhon  acres  \ iiioie  detailed  piesc'iilalion  on  land  uses 
niav  be  loiiiid  in  the  a|'pendix.  "land  Kcsoiitces 
Availabiluy." 

Doniuialuig  the  pniiiaiv  uses  is  agiiciilliire.  whish 
accoiiiUs  tor  about  ,D  d million  acres,  or  ').s  peiceni  ol 
the  land  m the  basin  \Vell  over  hall  ot  this.  Ii>d  nullion 
acies,  IS  private  pasture  and  range  devoted  pnmarilv  to 


Table  2 SUMMARY  OF  PRIMARY  AND  JOINT  USES  OF  LAND  AND  WATER  AREAS 

MISSOURI  BASIN 


Suhhjsin 


Primary  am) 
Joint  1 so 

1 pper 
Misraruri 

Yellow 

Slone 

\yeslern 
Dakota  1 

1 astern  Platte* 

Dakota  Niohrara 

Middle 

Missouri 

Kansas  ^ 

lo\%er 

Missouri 

Mivsoun 

llasin 

(Million  Acres) 

•\^ru  uHurc 

1 

1 1 

iVimars 

.Sir  4 

4.LI 

47.3 

.14  4 (ill  s 1 

14  4 i 

.17.:  ' 

24  3 

.11:4 

Joint  ( M.- 

,S.V7 

4.V7 

51  1 

.14  5 r>4  1 

15  h 

.17  7 

2S  0 

,1.11)  4 

Ki'kfc.ilnm 

Prinurv 

II..S 

1 4 

0 .A 

(I.II4  (14 

0 04 

II 114 

0 07 

: b 

Joint  1 m; 

14  S 

I.V.l 

10  7 

1 .X  K 4 

0 2 

(1  4 

1 0 

X(l  1 

1 l^h  .irul  U iltllilc 

Primars 

II : 

II  11.1 

0 1 

114  (11 

0 or> 

(1  n: 

0 t)7  ' 

1 : 

Joint  1 M.' 

M 7 

44  >) 

AH.} 

.I.X  h (ij  (1 

15  0 

17  5 

24  r>  j 

'lib 

f rans|>ort.ition  l'rt>jn. 

.irul  ( >lhi*r 

Pnrnaf> 

1 : 

II  ’ 

0 <J 

15  15 

0 

1 : 

06  , 

7 7 

Joint  I nc 

1 : 

II  .1 

1 5 

1 X IX 

0 f> 

1 : 

1 0 

S.N 

\^alcr  Area 

1 

1 

Pnmaiy 

(17 

(I..1 

0.5 

(14  (l(. 

0 2 

11 1 

0 3 * 

.1  S 

Jifint  1 Nt* 

11  7 

II  1 

0 5 

II')  117 

0 2 

II  (1 

0 t 

4 : 

Mineral  lmlu>lry 

Pnmar> 

(111.1 

Joint 

negligible 

11(11 

Military 

1 

Primary 

0 3 

0 1 

(1 1 

0.1 

(lb 

Joint  1 u* 

0 4 

II  4 

II 1 

0 1 

1 II 

MiNsoun  hasin 

i 

Primary 

S.(  1) 

4.S  1 

4‘J  4 

.17 : (.17 

15  H 

is  4 

25  4 

i:b.5 

Joint  1 

I’J  1 

1114  ,S 

112  5 

74 II  1.17 1 

31  (1 

77.5 

55  (1 

714  1 

WlllllII  IIk'  "i'I  I' L.llCgDIS.  \Mlll 
M>  poll  out  ol  .ill  ,iik1  w .1101  s.  pin.ito  iiulivulu.iU  .no 

llio  l.iioO'l  I.iikI  nunoiN  I lu\  mi..Iik1os  tlio  sl.no  ouiiod 
I.IIkN  lopiosollloil  I.IIOoK  .IS  S..ll<ni|  Ul.lllls  Ilk  ll  Ii'lll 
pilso  4 pouoilt  nl  llio  I'.lslll  un.ll  .llkl  l.llizols  .110  lo.lsoil 
In  I.IIIIIOI  .llkl  l.llkliois  till  .p01klllllll.il  llso  (Isoi 
N'  pOKOIIl  I'l  llio  I oilol.ll  l.llkl  Is  .kllllllllsloi  kl  In  llio 
I .iiosi  Son  ko  .llkl  Hiiio.iii  I't  I .llkl  M.iii.itioiiioiil  iii  .ilnnit 
Oipi.ll  I'li'pnl  1 kills,  llio  piopiullnll  III  piu.llo  l.llkl  S.IIIOS 
.iiiiniij;  llio  siihh.isiiis,  hoiiif;  sm.illosi  in  ilio  wosioiii 
sll|-ib.lsll|s.  kllll  I.IIUO  pill'lk  l.liul  .lio.ls,  .llkl  l.llposi  III  tllO 

o. isloiii  siihlusiiis 

Mineral  Resources 

llio  I’.i'ili  is  koll  oiuliinoil  null  .i  s.niols  nl  iiiiiioi.il 

losunuos  . nlllpl  Isllio  lliol.lllks.  Ill'll  IllOl.lllks,  .llkl  lliols. 

p. iilkiil.iiR  111  llio  iiiiiiiiil  mums  .lio.ls  .llkl  llioii  poll 
plioi.il  iiiiuii.tsli  pl.iiiis  Inl.il  iiiiiioi.il  prikliK  Him  in  r'liO 
.llkl  o.kli  subsoipioiil  \o.ii  li.is  boon  s.iUioJ  .tl  moi  "iio 

blllk’H  ili'll.ll  s 

Nlol.illk  iiinioi.tl  losonuos  .no  liuniil  in  sipiiilk.ini 
ipi.iiiliiios  III  .lio.ls  .ii  Nbmi.iii.i  Wsiminii;.  Ci'lni.kli).  .mil 
III  llio  Hl.kk  Hills  .i|  Simlli  D.iliiil.i  (ii'lil.  siKoi.  i.iipi'01 
lo.kJ  .llkl  /Ilk  niO'  li.iso  boon  oMi.kloil  llioio  in  l.iijio 
ipi.iiilillos  .llkl  kikinii  lOsonO'  o\isl.  loim.illins  .iikl 
nllioi  iiiniiir  niol.ils  snoli  .is  innosioii.  i.ni.kiniiii.  ilirn- 
iiiniiii.  borvlliniii.  .iikl  lilliinin  li.no  boon  pnulikOil 
poiiiklk.ilK  lii'iii  lik.ili/oil  "10  ilopiisils  ( niioiills.  llio 
spi.inlinO  l.k'imilo.  liin-oi.klo  iiim  mo.  opoii  pil  opoi.i- 
iimi  no.ii  .Ml.iiilk  ( il> . W M'..  .iml  llio  l.iipoi . bni  iml  \ol 
oi'iiiploloK  ilolnioil.  iikiK  biloiinni  mo  biuK  bonip 
lUnoliipoil  110.11  I iii|mo  ( ulo  , inoisli.iilnu  ullioi  inol.il 
nniinip  .k'lniliO'  \ iinmboi  "I  lim-pi.ulo  iimi  ilopi’sils 
osisi  in  Small  l).ik"i.i  .mil  Wuminip  .\io.is  ol  lnu-pi.iilo 
sliiminniii  iiniioi.ili/.ilimi  .no  kiinuii.  .iikl  ukoiil  siippoi 
.llkl  iiiiiK biloiiinii  oxpim.ilimis  li.no  boon  iii.klo  .ilmip  llio 
(milnionl.il  Dniilo  ( ipoii-pil  ni.iiiiiini  iinnos  .no  "poi.i- 
Inip  III  W \ mump 

Nmi  iiiol.illk  ininoi.ils  nl  llio  b.isiii  iiklmlo  .i  bimul 
.ni.n  "I  sikli  ^misiiiklimi  iii.iloi i.iN  .is  s.nul.  pi.nol. 
simio.  .llkl  sl.iv  , soioi.il  loilill/oi  niilioi.ils.  .mil  iinmonms 
iiinioi.ils  Im  ilionik.il  .mil  "llii’i  iinssoll.iiiomis  iisos 
\liliiisl  o\oi\  LimiiU  III  llio  b.isiii  li.is  ukiiiiloil  llio 
.mnn.il  pii'ilikiimi  nl  nmi  iiiol.illks  piini.iiiK  In  niool 
lik.il  omisliiklimi  iikliisin  iiooils  llio  iiimo  niln.iblo 
ill  iiik.il  .llkl  ioilili/oi  nniioi.ils.no  prnoossoil  lik.ill>  .mil 
ili.nkoloil  lopimi.ilK  . ii.ilimnilK  . .mil.  in  .i  Ion  nisl.iikOs, 
nmlilniilo  Hoiilmnlo  sl.n  pimlikiimi  in  Wvmnnip.  iisoil 
oMoiisivoK  in  ml  noil  iliilliiip.  pliusplkito  losimuos  .ilmip 
llio  nosloin  oilpo  "I  llio  b.isni.  .iinl  pypsinii  .iiul  loiiionl 
iinnor.ils  m ni.iin  soilimis  nl  llio  b.isin  .no  smno  nl  ilio 
iimi  nioMlIk  iiinioi.ils  lli.il  li.no  pimniso  bn  Inliiio 
ilovolopiiioiil 

Mnioials  Inols  .is  .i  pump  omislilnlo  llio  pio.ilosl 
iiiinoral  losmiioo  non  in  pnnliklimi  m llio  b.isiii 


( niionlly.  llio  .inim.il  ml  .iiui  p.is  [iiiulikliiin  asi-imnls 
Im  .ibiml  in  " lliiuls  111  ilio  lol.il  s.iino  nl  nnnoi.il  milpnl 
ill  llio  basin  li.isinniilo  pioiliklimi  ol  llio  poin'loinii 
iikliisiiv  li.is  iikio.isoil  siiko  WmlJ  W.ii  II  p.ii.illolnn:  .i 

ii. iiimi.il  Itoiiii  l‘iikon  iosi.ii\os  ni  M'liil.m.i.  Ws'iiiinip 
( "Im.iil".  Small  D.ikol.i.  Sobi.isk.i  .aul  k.iiis.i . .ippmxi- 

iii. ilo  a Kb  111  l'\o.ii  snpt'K  al  llio  .iiiioiii  i.ilo  "I 
piiHilklUm  .llkl  llsllpo 

I m all  pi.klk.il  piiipiiso"  .-ii.il  losoivos  in  llio  b.isin 
.110  aliiiiisi  nilnnio  I lio  Missmiii  Hasiii  Sl.aos  li.no  iiimo 
lli.m  4511  billion  tons  ol  lounciablo  .o.i|  losonos.  m 
.iboiil  ks  |ioiooill  ol  llio  \.aimi  s lol.il  kiion  It  lOv.noi 
ablo  lOsonos  I bo  uppoi  basm  Stales  oi  Nmib  Uak.na 
\lonl.ni.i.  aiiil  biminnp  possoss  iho  bulk  ol  ilio  io.oi\i 
nail  .a  lo.isl  !5u  billion  Ions  ol  loomoi.iblo  oi| 
llonoioi.  nail  llio  oXsOplioii  o|  \obi.iska  .iikl  llio  .illall 
simllinosioin  soilimi  ol  Mmiiosola.  all  basin  siato-  li.no 
siibstaiilial  soal  losonos 

Forest  Resources 

Wliilo  iiiikli  ol  llio  basin  is  noi  soiiihkno  lo  tnnhoi 
piontli.  .ibmil  .'(I  iiiillion  aoios.  m lllpoKOnl  ol  ilio 
lanil,  sii|'poils  siP'  -'III  oovoi  lo  bo  olassiliotl  as  Imosi 
Ol  tills  lolal.  ^5  poiooiil  Is  III  llio  Kooky  Moniil.iiiis  aiiil 
Kl.kk  Hills  nlikli  siippmi  innboi  slaiiils  ol  I oiipopolo 


\Miilo  Oak  is  I niiml  in  iho  O/ark  I’laloan  \roa 
III  llio  Uasin 


1' 


I'Mk'.  Doiiul.ls  111.  lino  Ills.  .Ilkl  l*liluk'los.l  |l|IU-  luCMly- 
lllll'O  |H‘KCIII  Ol  lIlO  toU'sl  l.llul  Is  III  llloO/.llk  I’hikMIls 
sslioic  iIk'  vlucl  iiiuhi'i  Is  (10s  .110  M.ils  i'ino.  o.ik  liioisiiis . 
olin.  .isli.  oolli'insoiul.  .iikI  ollioi  li.iuKsuoils 

Water  Resources 

V^.lloi  IS  Olio  ol  llio  h.lslo  losollioos  II0(.0SS.|IS  lo 
siisi.iiii  lilo.  .iiiii  ils  .ilniiui.iiioo  Ol  so.iioily  iiilliioiioos  ilio 
V.lllllll0.  OOOIIOIIII,.  slllU  lino.  ,IIk1  OllVIlolllllOIII  lol  llUlll.lll 

lul'il.ilioii  I lio  s.iii.ibilils  ol  iliis  iiiHuoiioo  is  osfiooially 
osuloiil  111  llio  Missouri  Kisoi  H.isiii  lioiii  ils  inoio 
dollsols  |lol'lll.llOll  lllllliul  0.1sl0lll  soolioiis  lo  llio  IIIOIO 
s(\iisoK  (io(nil.ilOrl  .iiul  jroiioialls  .iiul  ssosioiii  soolioiis 

Uolli  llio  lonil  aiisl  uiaiiniUulo  ol  ssaloi  losouioos 
asailahlo  loi  iiso  saiv  i.oiisKloialil\  ssilliiii  llio  basin 
l’iooi|iilalion  v.iiios  in  loiiii  ,iiul  m llio  ainoniil  loooivoil 
soasoiialK  aiiol  .inini.illy  Knnoll  is.  in  (lai I . (iiodiolablo 
soasonalK  sslioio  llio  [irooi|iilallon  is  loooivod  assiiosvlall 
•iiiJ  bnikis  11(1  diiiini:  llio  soinloi.  |iai lionlailv  in  llio 
inonnlaiiions  aioas  ( 'onvoisoly . i.iiiilall  is  lanrols  nn[iio- 
diolablo.  .Iiul  mas  bo  roooivod  in  llio  loiin  ol  niloiiso 
siornis  Ol  lolalivols  liiilil  kills  s|\Kod  niloiniilloiilly 
I’onods  ol  dronglil  .no  iiol  niiooiiniioii  in  soiiio  (lails  ol 
llio  basin  111  any  yoai.  oi  a siiooossioii  ol  usooi  iiioio 
yoais.  and  oos.isioii.illy  llnon.olioni  llio  basin,  as  in  llio 
I'l.Ul's. 

As  ...111  bo  noloil  lioiii  llio  .ivoi.ijro  aiiiiiial  |iiooi[nl.i- 
lioii  valnos  slum II  oailior  in  lijuiio  .“i.  iiinoli  of  llio  basin 
loooivcs.  on  llio  avoiajro.  loss  |irooiiiilalion  lli.iii  iho 
sojiolalivo  ooiisnni[ilivo  nso  doniand  or  (lolonlial  ova|io- 
lr.nis[iiralion  Mils  silnalion  iiol  only  diolalos  llio  ly|io 
ol  sojiolalioli  iialnially  arl.ii'lod  oi  llial  oaii  bo  (’lossii  in 
llio  slinialio  /Olios  .ilroady  illnsir.ilod.  bnl  il  also 
inllnoiuos  llio  innoll  In  many  aio.is.  riiiudl  is  o\i>oii- 
onood  only  vs  lion  llio  |iiooi|iilalion  nilonsily  oxcooils  llio 
.ibilily  ol  llio  soil  to  absorb  il. 

Snioo  llio  botmiiimj;  ol  sollloiiioiil  in  llio  basin  llioro 
lias  boon  [iiojirossivo  dovolopiiioiil  and  nian.i(;onioiit  ol 
walor  losoinoos  lo  sn[iport  iho  popnlalioii  and  oooiioiiiu 
joluily  I \isini(;  slorayio  losorvoirs  in  llio  basin  li.ivo  a 
(iross  sapaolly  ol  ovoi  I Ilk  iinllion  aoio-lool  sol  ving  snob 
pnr|iosos  as  imiinoipal.  nidnslii.il.  Iivoslook.  img.ilioii. 
(umor.  low  llow  angiiioiilalioii.  tisli  and  w ikllilo.  looioa 
Mon.  and  Hood  oonirol  In  addilion  lo  llio  sloiago  ol 
snilaoo  v..ilots.  divoisioiis  ol  r^aloi  lor  boiioluial  nsosaio 
also  inado  lioni  both  siro.nns  ami  liom  gionnd  vs  aioi 

.Any  analysis  ol  w.iioi  rosoiiroo  asailabilily  willini  llio 
basin  nnisl  ho  assoolalod  witli  an  nndotsl.indnig  ol  llio 
lollowing  [iiinoiplos 

II)  llisloru  slioainlloM  nioasnioinonts  .no  nol 
nidu.ilivo  ol  uirionl  oonditions  or  w.ilor  avail- 
abilily  vkillioni  ad|iislinonl  lor  snbsOi|iionl 
nlill/.ilion.  sloi.igo  oonliol.  and  onitnial  kind 
[iraolioos 


(d)  (iionnd  ualoi  iilili/alioii  in  llio  basin  .illools 
slio.inilloss  III  v.iiynig  anionnls.  ilo|>oiuling  on 
ibo  bydiologic  lolalioiislnps  ol  llio  gionnd  vv aloi 
.upiilois  wiili  llio  siioanis. 

( ')  W.iloi  visibly  appo.ning  in  slioanis  oi  nn|ionnd 
nioiils  iniisl  bo  analy/od  in  oon|niislion  uilli 
dodio.itod  vvaloi  lights,  niloist.ilo  ooni|i.isl'  .ind 
oonil  dooioos.  .nul  oniioni  iisago  lo  iloloimmo  ils 
.0 ailalnlily  loi  now  and  addilional  nsos. 

I’lioi  lo  Ihiis.  sito.inillow  ol  llio  Missouri  Kivor  vs.is 
l.iigoly  iniiisi'd.  bnl  aboni  lliis  saino  tniio  llio  nillns  ol 
llio  o.nly  solllors  of  ilio  basin  slailod  iingalion  .nul 
iinning  voninios  Hy  1 .S'Hi.  snoainlkm  do|ilolioiis  in  llio 
basin  .isoi.igod  .iboni  I .’  niillion  aoio-lool  annii.illy  and 
by  I'MO.  ilioy  avoiagod  ' o million  aoio-lool  .iimn.illy 
lioluoon  I')  10  .md  1 040  vvaloi  nsos  nioio.isovi  .11  a mnoli 
skmoi  i.ito  willi  slio.nnilovv  do[ilolions  lo.Klinig  .111 
avoi.igo  .niiin.il  lovol  o|  <i'>  million  .loio-looi  by  I040 
.Snioo  I‘i4‘),  Iho  m.i|oi  lo.ilnios  ol  iho  b.isin  plan,  known 
as  iho  I’lok  Slo.ni  I’laii.  woio  niili.ilod  Mils  asooloialion 
snioo  |04'.'  li.is  .uklovl  lo  slioamllow  doi'lotions  by  ab.uit 
4..S  million  aoio-lool.  I ignio '*  illusii.itos  iho  giowih  ol 
slioamllow  doiilolions  in  iho  basin. 

FIGURE  9 

GROWTH  OF  STREiM  FLOW  DEPLETIONS 
IN  THE  MISSOURI  RIVER  BASIN 
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TiMt  IN  TEAMS 

Knnoll  IS  iho  .niionni  ol  |iiol1|'II.iIioii  Ih.il  a|r|X'.irs  in 
snil.ioo  siio.niis.  Ilowovoi  11  is  iho  s.niio  .is  slioamllow 
oiiK  whon  nnallovloil  by  aililioial  vlivoisunis.  sioiago.  01 
olhoi  woiks  ol  m.ni  Sonio  slioamllow  losoids  wilhm 
Iho  basin  aro  l.nily  lopiosonlalivo  ol  n.ilnial  innoll  ami 
olhors.  wilh  nnnoi  .ulinsinionl.  .110  iisolnl  loi  snob  .1 
doloimni.ilion  In  all.  iho  lOsoids  ol  4.S.1  gaging  sl.ilions 
wilhm  llio  basin  .iml  57  poi i|'hoi.il  sl.iiions  woio  soloolod 
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Ii'i  .iii.iK  M'  [tom  jimKms.  llic  mo.iM  .iiiiui.il 

liiMi'ik'.il  iiinotl  Ml  iikIr's  as  i.'om|niIetl  loi  llic  hasm  lo 
j;i\i'  llio  palli'in  sliowii  on  lij;mc  Id 


A i.li:suipliiiM  111  llic  IIdikIs  ilial  fiavi- in.\tiriod  in  the 
hasiM  wimlil  hi-  too  voliiiiiiiioiis  lo  iikliule  lien.'  Susli 
dcsi-iiplioiis  au-  iik'likioJ  III  animal  lloml  rcporls  pie 


FIGURt  10 


MEAN  ANNUAL  RUNOFF  (Inches) 
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paled  In  Ilie  Coips  ol  I ngiiieers,  in  I’.  S (.eolojneal 
Sime>  Walei  Supply  I’apeis.  and  in  oilier  lepoils  hy  the 
Slates  and  I edeial  ageneies  In  oider  lo  establish  slotaj:e 
volume  iei|uiieinenls  loi  llood  eonliol  purposes  and  lor 
selection  ol  design  lloods  tor  in-slreain  control,  high 
Ilow  volume  duration  Ireijueiicy  data  were  developed 
llisloiic  slreamtlow  records  show  that  the  average 
annual  oulllow  ol  tlie  Missouri  Kivei  lecoided  al 
Hermann.  Mo.  near  the  inoulh.  was  .‘iti.'’ I O.(M)t)  acre- 
leel  tor  lire  period  I S'tx. |n  its  ihen  laigely- 
imregulaled  state,  annual  extremes  in  streamilow 
recorded  al  lleiniaim  laiiged  as  high  as  lO.S  iiiilhon 
acre  leel  in  I'H.S  to  as  low  as  22  million  acre  leel  in 
I't.M  However,  streamnow  records  relied  constanlly 


changing  levels  ol  water  lesonice  developnieni  and 
streamilow  depletion,  and  nmsi  be  ad|iisled  to  a cuiieni 
level  ol  walei  resource  developnieni.  walei  uses,  and 
slieamllow  depletion  Accordingly,  .ivailable  slreamtlow 
data  lor  the  basin  have  been  adiusled  lo  the  level  ol 
water  resource  development  that  is  anticipated  by  |u'’u 
I Ills  includes  the  esinnaled  uses  and  walei  deplelums 
associated  with  the  existing  developments  and  lor  those 
walei  resource  protects  now  under  consliuclion  On  this 
basis.  II  IS  esinnaled  that  cuiieni  aveiage  annual  water 
depletions  would  reduce  the  average  annual  basin 
hisloiical  outilow  al  Heimaim  to  million  ac re  leel 
I nr  planiiing  puiposes.  I HI  slieaiii-nieasuimg  loca 
lions  were  selected  ihroughoul  the  basin  and  the 
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TjhU-3  SUBBASIN  F LOW  CONT  HIBUTIONS  TO  THE  MISSOURI  RIVER 
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Surface  Water  Quality 

I’uii'  n.tli’i  III  nIicjiiis  jinl  l.ikc'  Is  pi.n I k .ills  iin.iv.nl- 
jhli’  VVjii’i  Is  j snlvonl  .iinl  il  ilissnlsfs  jinl  laiiios  in 
siiliilinii  1.1’ii.iin  niali.Ti.ils  iliTisoil  liiiin  llic  soils  ainl 
[inks  osi.’i  sslikli  II  lliisssoi  itiriiiij;li  sslin.li  II  ps’Kolali’s 
In  aJdition  lo  llic  naliiial  siMircOs  ol  Jissolsoil  solnls. 
Ii’.inian  .ulisiis  in  nuns  omlc.isois  itiIici  diiikTls  oi 
indiicills  viinliihiilcs  dissolscd  solids  lo  siicanis 
Slii’.inis  also  mas  liaiispoii  mans  midlssolsi-d  solid 
ssasli’s  aiLUimilalt’d  Itom  nalnial  osoiland  iiinoll.  oi 
dclibiTalcls  disiliaijli’d  lo  Ihf  slicaiiis  as  ssaslcs  I lie 
lollossm^:  paiafiiaplis  lii>:lili;;lil  llie  p'escnl  ipialils  ol 
siiilaie  ssaUTs.  ssliile  moie  dclail  mas  be  lomid  m llie 
ap[X'ildl\  "I  Is  dro|o(!k  .'\nals  ses  and  I’lojeillons 

W.ilei  vpialils  Is  indjied  lai^iels  m leims  ol  the 
iei|iiirenienls  ol  ilie  saMoiis  ssaiei  uses  Williin  llie 
Missoun  Basin,  llie  piiinais  ssalei  uses  aie  doiiieslie. 
mdusliial  (iikludmt!  possei  i!eneialioii  and  uiolinj: 
ssalei  I iiii^.ilion.  leeiealion.  Iisli  and  ssildlite.  and 
iiasi^alioii  \V alei  qualils  demands  sais  loi  e.ieli  iisi-  and 
also  mas  sats  ssillmi  a tegion  loi  a nisen  tspe  ol  use 

llie  piiikipal  ssalei  i|iialilv  eliaiaeTenslies  llial 
soikein  llie  suil.ibilils  ol  ssalei  loi  use’s  ssillim  llie  b.isiii 
ale  llie  dissolved  solids  eonleni  llial  alleel  llie  lieallli  ol 
liuinaiis  and  plant  ainl  aiunial  Ills’,  lenipeialuies  lli.it 
alleel  llie  tislieis  and  .upialie  ensiionineni . pallio^ens 
llial  alleel  lieallh.aiid  lasle.  odoi . and  lloatiii)’  maleiials 
llial  iiiav  alleel  .idseisels  llie  polabilils  ol  the  ssalei  and 
the  geiii'ial  enviionnienl  Baelciial  and  biolo^nai 
pollulaiils  in  Ills’  toiiii  ol  inieio.oijtanisiiis  mav  not  mils 
endaii^ei  lieallti.  but  also  mas  rediies’  llie  dissolsed 
o\s|!s’n  eonls’iil  ol  stieamsand  lakes  and  make  llieni  less 
desirable  as  I islierv  liabilal  I em|H’raluie  is  a ipiality  llial 
IS  oils’ll  sompli’S  III  Its  elts’sl  upon  ihe  biolo^ieal  le^ime 

IK 


and  lislieis  liabiial  I ndissolsed  solid'  sueli  as  sliulj;s’s. 
Iloalint!  nt.ileii.il.  mis.  and  ss’dimeiils  aie  visible  and 
sslien  obssTsed  olleii  eeneiale  a demand  limii  the  publie 
loi  leinedial  me.isiiies  (Jualils  sl.md.iids  Im  ilie  saiimis 
Use’s  ol  ssalei  in  Ills’  Missoun  Basin  aie  diseiisss’d  m the 
a|i|'s’iidi\  ’I’less’iit  and  f uliiie  Needs  " 

Ills’  ainouiil  and  kinds  ol  ssalei  ipi.ilils  data  oblamed 
ssillim  Ills’  basin  laijis’ls  have  been  lespmisise  lo 
pioblenis  s’lieounleied  in  ilie  use  ol  ssalei  llisioikalls 
and  aside  limn  basteiial  .md  bioloekal  aspesTs.  ilie 
priiKipal  sotieein  has  been  the  eoiieenlialimi  ol  ihose 
dissolsed  solids  that  alle’el  donis’slk.  liidusliial.  and 
1111)1.111011  use’s  I Ifiuie  1 I sliosss  ills’  lolal  dissolsed  solids 
soiiseiilialimi  in  inilhjtiams  pei  lilei  Im  iiens’al  aieas  as 
deiised  limn  slieam-samplini:  si.ilimis  Similai  addi- 
tional data  sseie  deiised  Im  siilkal  paianieleis  sush  as 
siiltals’s.  shloiids’s.  and  sodium  adsoiplimi  lalios 

lenipetaluie  data  have  been  oblamed  al  seseial 
slieam-samphiij;  slalimis  ss  illiiii  the  basin  and.  m (leneral. 
ass’iajte  ssalei  lenipeialuies  aie  appio\ir.ialel\  the  same 
.IS  ills’  ass’ia)!e  slails  an  lemperaluies.  eseepl  asalls’sled 
loeally  b\  lheiiii.il  pollultmi 

Ilieie  has  been  no  sssienialis  piojuam  loi  oblamuii: 
bioloius  dal.i  Ol  dissolsed  oxsjien  data  on  an  aiea-sside 
basis,  Ihe  d.ila  llial  aie  asailable  have  been  obl.mied  m 
assosialion  ssilh  pioblem  aieas  as  diseussed  in  the 
ap|K’iidiss’s  ‘’llydioloiiis  Alialsss’s  and  l’io|esTimis"  and 
"I’lesenl  and  I uliiie  Needs  " 

Sediment 

I lom  ills'  siaiislpmiit  ol  eiosimi  shaias'leiistiss  and 
sedimenl  simliibiiled  lo  slieamlloss  Ihe  Missoun  Basin 
IS  a diseise  aiea.  .md  lo  deselop  simple  loiiiiulae  Im  a 
deleinunalion  ol  ss’diment  sields  ssiilmi  the  basin  is 
impossible 
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MGURt  11 


TOTAL  DISSOLVED  SOLIDS 
IN  SURFACE  WATER 


HA  KOTA 


Ground  Waters 


li  h.is  hccii  MCfCsviry  to  an.ily/c  iho  basin,  area  by 
auM.  cunsKlennj:  siispciulcd  scdmiciil  sampliiif:  data. 
lOM'ivdii  scdiimMilalion  surveys,  pliysiu^i  aphis  and 
jieoliitk  iiili'iiiialiiiii.  soils,  lopojriapliy . cliiiialo..iiiiioll. 
\s-yctalioii.  land  use.  upland  orosiim.  channel  eiosioii, 
and  pieseni  kiiowledfie  ot  sediinenl  Iraiisporl  .nid 
dehveiy  VSilh  these  as  ,i  basis,  it  was  possible  to  develop 
esliinales  toi  aveiape  animal  sediinenl  yield  in  Ions  pei 
sipiaie  mile  applicable  lo  diainages  in  excess  ol  Mill 
sspiaie  miles  I i^niie  I-  shows  the  piobable  lanpes  ol 
averae'e  animal  sediinenl  yield  lor  vailows  areas  m the 


(iionnd  walei  is  an  mipoilani  source  ol  walei  supply 
III  many  areas  ol  the  basin  ll  occiiis  m siillicieni 
s|ii.iiilil les  to  meet  most  ini.il  domesiic  and  exieiisive 
hveslosk  needs.  ,md  h.is  enabled  leiiculluie  lo  expand 
mill  many  aieas  lemole  lioni  peiennial  siieanis  I mihei. 
Its  alnmdaike  peneially  has  peimilled  nmnicipal. 
indnsiiial.  and  niijialion  developnieni  wheie  sinlace- 
walei  supplies  were  inadei|nale  loi  ihese  puiposes 
( iiound  w alei  ellhieni  provides  a base  Ilow  lor  many 
slieams  ih.il  olheiwise  would  Ilow  onlv  aliei  uinol|. 


FIGURE  12 
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SEDIMENT  YIELD 
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t'toiiiKMit:  |itcapil.ilioi]  In  somi'  >.asc\,  ihc  '.licam  beds 
lie  jbiive  llie  water  table  and  the  stieams  lose  water  tn 
the  umleils iiif;  aquilei  ! be  lelatioiisbip  between  stieam- 
tldw  and  gidiiml  watet  Is  extieiiieK  einiiplex  in  nian\ 
aieas  ol  tbe  basin 

OI  the  water  beneath  the  land  siitlaee.  nnlv  that  in 
pemianenl  in  virtiiallv  peinianent  /ones  ol  satiiralinn  is 
ealled  ).'imind  water.  Any  satiiiated  niateiial  thton^h 
which  watet  can  move  last  enoiif!h  so  that  it  can  be 
piodueed  Iroin  wells  is  termed  an  aipiilei 

Uneonsohdated  coarsegrained  sediments,  such  as 
well-sorted  sand  and  sandy  gravel,  have  the  greatest 
capacity  tor  both  storing  and  transmit  I mg  w atei . accoid- 
ingly.  they  are  the  most  productive  ac|uileis  All  water  m 
the  /one  ol  saUiiation  is  moving  towards  points  ot 
dtscharge  at  the  land  siirlace.  I he  rate  ol  movement  is 
very  slow,  generally  ranging  Irom  a small  liaction  ol  an 


inch  to  no  nioie  than  a lew  leel  pel  day  \aluial 
dischaige  ol  gioiind  water  to  stieams  oi  through 
evapotianspiiation  occurs  contnuioiisly  Hasin-wide.  the 
piiiicipal  source  ol  ground  water  techaige  is  piecipila- 
lion  that  nilillrates  the  ground  and  peicolales  dow  nwaid 
to  the  water  table  In  a lew  areas,  the  gioiind  water  is 
rechaiged,  in  part,  aililicially  by  the  lesidual  Irom 
niigJiion  ol  suilace  soils 

(iround  walei  availability  has  been  estimated  Irom 
the  besi  geologic  and  hydrologic  data  available  While 
esiensive  studies  have  been  made  by  the  Stales  and  the 
I edeial  (lovernment  over  many  parts  ol  the  basin,  many 
aieas  lack  still icieiil  data  loi  olhei  than  ludgmenl 
estimates  ol  gioiind  waler  availability  Basically . the 
quantity  ol  groimd-walei  lesouice  has  been  evaluated  as 
that  available  to  properly  constiiicled  wells  lor  aieas  in 
the  Missouri  Basin  that  also  show  a chemical  cpiahly 
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FIGURE  13 


AVAILABILITY  OF  GROUND  WATER 
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I linn  sirciclics  ol  scvcial  stream  valleys  belweeii  llie 
iiniimlaliis  anil  the  ^tlaeialeil  pari  ol  the  hasm  eoiilam 
alluvial  ileposils  ^eiieMlIv  capable  ol  yielding  moderalely 
huge  lo  large  nuaiililies  ol  water  to  wells  (3(KI  gallons 
(K'l  minute  oi  morel  I liese  deposits  underlie  not  only 
the  tiood  plains,  but  also  leitaee  lemnanls  bordering  the 
Hood  plain  1 siimales  ol  ilie  average  annual  ground' 
waler  pimipage  lor  each  Slate,  based  on  the  limited  data 
available,  were  made  lor  three  dillerenl  5 -year  periods, 
as  shown  on  ligiire  14 

In  some  areas,  the  iiiereasing  wilhdiawal  is  causing  a 


deeline  in  the  ground  watei  table  Some  deeline  m water 
table  should  be  aiilteipaled,  and  ad|uslmenls  m the 
naliiial  hydraiihi  eliaiai let isiies  ol  the  aiiuilei  most 
ollen  will  lebalanee  the  ehanged  eotidilions  due  to  the 
w ithdrawals  llowevei,  progressive  waler  level  deelmes  m 
some  areas,  ih.il  may  be  indieaiive  ol  over-i.se,  are 
eaiising  eoneern  lo  the  pumpers.  -Mthough  deepei 
,u|uilers  and  yield  laige  volumes  ol  water,  these  waters 
ate  highly  nmierah/ed  Ihe  wilhdiawals  lor  iriigatioii 
eonslitule  Ihe  grealesl  single  use  ol  ground  walei  and  I'ai 
exceed  all  olliei  uses  eonibined 
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GROUND-WATER  WITHDRAWALS  BY  BASIN  STATES 
(MISSOURI  BASIN  PORTION) 
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Ground  Water  Quality 

( iimiiiil Av  jk'i  I'  K'l.iicil  to  llif 

(!CiiIii>;k  liiiiM  wliii.li  iIr- w.ik'i  is  w illuli.iw ii 

\llliiMi>;li  iilmiK  .ill  ^folujiii.  luim.ilmik  > iclil  mmiu' 
w.ilcr,  rcl.ilivcl>  lew  yiolil  w.ilcr  ul  >>oiu.l  i|ii.ililv  in  l.ii>!e 
qiiantilies.  I lie  ehcmic.il  ijiuliU  o1  w.iU-t  Irom  mrl.i 
morpliic  .mil  igneous  loeks  ol  ilie  h.ism  is  geMei.illv 
good  llowevei.  water  leeovered  liom  llie  sediiiienl.iry 
rocks  ranges  in  clieniical  i|u.ilily  between  llie  s.iiui.iied 
brines  loiirid  in  deeply  buried  ni.nine  loiks  lo  w.ilei 
Willi  lolal-dissolved  solids  concenli.ilions  less  Ib.ni  IIHI 
nnlligranis  pei  lilei  loiiiid  in  ceilain  near  llie  siiil.iie 
torinalioiis  Most  w.ilei  origiiialnig  in  dune  s.iiid  .ne.is  is 
ol  good  ijualily,  as  llial  in  llie  Sand  Hills  ol  Nebiaska 
Water  originating  in  loess  is  soniewli,il  nioie  niniei.ili/ed 
since  calcium  caiboiiale  usually  is  pieseni  below  llie 
/one  ol  we.ilbeinig  ( lieniic.il  i|iialily  ol  walei  liom 


gl.K  i.il  deposits  \ . Hies  In  iliose  deposits  oiei  lam  b\  lliick 
beds  ol  g.ilii.il  nil.  gioimd  w.ilei  is  almosl  sl.igii.ml  and 
ni.ii  loiil.mi  appieci.ible  .iiiiounis  ol  dissoKed  in.iieii.il 
lioiii  imdeiUmg  in.iime  deposits  Wlieie  gl.ici.il  deposits 
.lie  siibied  lo  cncul.ilion.  Iiowevei.  the  i)u.ilil\  ol 
gioiind  w.ilei  IS  genei.tlK  good  (iround  w.ilei  m most 
v.illev  .illini.i  IS  denied  liom  loi.il  lediaige  ,nid  lateral 
milow  liom  lie, libs  siie.iiiis  ,md  .ii]uileis  I be  alliis  lum 
along  in.ms  slie.ims  sonl.nns  giomid  w.ilei  wiili  lel.i 
liiels  liigli  conienli.iiioiis  ol  snll.iles  denied  liom 
ne.iibi  roiks  inli  m gi  psimi  Wlieie  giomidw  alei  use  is 
liigli  and  .illnimm  .iipiileis  .ne  siib|eil  lo  leili.nge  liom 
slie.iins  giomid  w.ilei  ipialili  is  conliolled  in  pail  bi 
llie  i|U,ilil\  ol  the  w.ilei  in  llie  slieain. 

I lie  las,  •'  llie  b.isiii  and  llie  i.mge  llial  exists  m 

Ibe  p.ii.mieleis  ol  w.ilei  (|ii.ibli  make  nnpiaclic.il  a 
dei.iiled  piesenl.ilion  ol  all  .ii.iil.ible  d.il.i  conceining 
i|iiablv  ol  gioimd  w.iieis  in  Ibe  \1issomi  H.isin  Wbile 


('iihlk  .iiiil  pnv.ili.’  I.iiul  .iiul  w.ik'i  .ihm  iliknii'il  in  MUno 
lOspiM  In  Ukio.lllnn  N.lllniul  p.llks.  lUlInll.ll  lllnilll 
nicnis.  .iiui  ntlici  JUM^  .KlinimsicK’il  itu*  N.iliniul 
I’.iik  Si-i'KC  m.ikc  up  .il'tiul  ‘I?  pcruMil  nl  llio  l\pol 
.Kio.iilC,  .Kn'iinUki  Ini  l.iiili’K  l’\  N fllnW  vIniH'.  ( il.K  k'l 
■iliil  K.kk\  \1niilll.ini  N.llinil.ll  I’.llks  N.ilinii.il  Inii’sl  .iiiil 
ill.lssl.liul'.  pill'lk  JnilUlll  l.llkis.  .Ilul  Illdl.lM  lOsi-U.llInll 
l.iiul>  tniiipiisc  .iht'ul  ’I"*  iHTtCiil  nl  Ilk*  l>pi*  II  ktiul  .iiul 

k. ilct  Si-.iiK  jII  i'I  ilk*  M/.il'k*  iiiiiIn  jk*  hi  ilk*  kc\loiii 
lull  nl  ilk*  h.iMIl  ,ilkl  pukkli*  ilk*  I'lllk  nl  ilk*  Mi;lllk*t*llli;, 
hikiiii:.  .iikl  liiiiiliiii:  I 'k.il  p.iik'  I i-JtT.il  ii*sorvnii*>.  .iiul 
M.iU*  p.llks  ,ilkl  li*s  K*.ilinii  .||1.*.|S  piikkk*  IlinsI  nl  ilk* 

l>|H  III  l.ilkl' .ilkl  k.lU*l  .kU'.i.lk* 

\^iltiiii  ilk*  l\pi'  I .Ilkl  II  .iic.is  .III*  .ihniil  4 ^ millinli 
.kli*'  nl  l.ilkK  lli.il  .III*  litiii  ii*ii*li  lllj;  pii*M*ll.illnli 
pinll*i.  I mil  .Ilkl  qil.lllls  JS  ll  lkk*l  IICss  .III*. IS  <)l  llllslnl.il. 
4 1'i‘Ui’iil  k\  .kii'.uli*  Is  ik'si^ii.ilOil  .IS  rn.klloss  .iic.i.  In 
pi*ki*lll  .1.^  I'lllllllni*  .lll*.l.  poiioill  lllkk'l  I|i*ss  .||1*,|.  .Ilkl 
I'  pCKOIll  N.lllnll.ll  I’.llk  Si'IMil*  .111*. IS  1 111’  Sjllnll.ll 

Ikilk  Si*;l\kl*  .lll’js  .III*  llnl  spi*i.ltk.lll\  llcsICll.ill’il  .is 
kllili’llk'ss  hill  K*pii*si*nl  sllllkli*lll  ll  iklillicss  l .ikli-s  In 
hi’  sn  ^f’llsklcil’vl 

I III'  h.isiii  .ilsn  siippnils  .III  iimisiul  i.iik’ll  nl  llsli  .iikl 
iiikllili’  spi’ik’s  nlli'li  III  .1  piisiiiii  I’liiirnniiioiil  I lion 

l. lllk-  is  pillKl|',llll  Ini  spnil  luilltllli;  ,111't  IlsIuilO.  .Ilkl  .1 
i;i"iiiiii;  oiii iiniiiiii'iil.il . josiliolk  .mil  siioiililk  iiiloiosi 

I Cil.iili  liil  ho.ilim;  .Illllll.ils  .Ilkl  III.IIII  klliils  nl  llsli  lull* 
I sk'iiilk.iiil  I nmiiii’i.  i.il  i.iliio 

Niik  li  soioil  poiiiiil  ’ll  Ilk*  h.iMil  s ij'l  iillllinil  .kli’s 
nl  l.ilkl  .Ilkl  k.lli'l  pinlklo  luhll.ll  llul  Is  lllipnil.ini  |(l 
i.iiiiiii;  iloilioos  Ini  llsli  .Ilkl  mkllili*  I lull  H ' poiioiil  is 
domloil  . s.  Iiislioll  In  llsli  Jlkl  llllillllo  llsi*  hill  dll 

.kkllllnlill  (H’lsOllI  IS  nl  pillll.lll  .nllsklll.llmil  III 

niillll  puipnsi  iiuiut:i*ilk*lil  M’isl  nl  Ilk*  jio.i  llsi’il  IS 

pnidioli  kiioil  .niiJ  Ilk*  lislioii  *11  mkllili*  iiso  |s 

iM-llljll  In  ..Ihoi  (klipnso-  I IIIIOlIlK  .ihnill  44IMHI 
i Ilk  'I  .lll*d*ll-  Ilkl  I I Iillllinil  .klOS  n|  l.ikOs  .Ilkl 
I.  n,  ,|i  ” milk  III  OsllllulOil  4;  Iillllinil  llslioiliuil 

.1.11  *1  .[mil  hshiiii;  . .ip.ii II I » illiiii  ilk*  hjsiii 

VV  ! T ill  p Iplll  ll  k -i;  ■■  .|l  .1-  l .11  k’.'  .1  ■ I ho  ll  klo  I JII^O  nl 
.ll  ll|  pi  *’  '*  ■ \1  III  Ml  .po.  10-  nl  hlf! 

P.  I , / O .1  « p-  ll.'lll  .111  n!li;lll  hi  spnlls 

\i  II  r;  p .11  irip'ill.illl  hu  llioil  III! 


Ilk'll*  .III*  .III  OslIllUlOil  J *1  Iillllinil  .RIOS  nl  lioll.llkis 
i.iliuhio  In  ii.ilorlnwl  III  Ilk*  h.isiii.  I lioso  ii  oti.iiiils 
Sllppnil  .111  OsllllUlOll  2.2  Iillllinil  llllllOIIIIU  ll.ltoilnlll 
.Ilkl  .ihnill  2 4 Iillllinil  nl  hlOOlllim  k.lloilnll  I slullnll 
liosll  liuislios.  iloop  liosll  lluislios.  upon  liosll  H.1IOI.  .Ilkl 
so.lsniulll  llnniloil  husiiis  inilslilulo  llio  hulk  nl  llk'so 
liolldikls 


Wotliinds  \ro  Ls***nli;il  hiir  ^^alor^ov^l 


III  lOiOiil  lOdis  tUo  dumul  luiiiosi  iiukm  tin*  h.ism 
lus  hooil  jhnlll  I Iillllinil  hiuls  IlnllolOl  llio  ijliio  nl 
Ilk*  h.isiil's  mlljlkis  lOsnilliOs  Ini  ii  .iloi  h'li  I ijliiinl  ho 
.ipphiisoil  snioli  nil  Ilk*  ll  illim  husiii  luiiosi.  hoi.iiisi* 
Itioi  Siippli  hiooiliiio  .Ilkl  lOsliiiu  luhll.ll  lll.ll  III  Ilk* 
llllOliuliniul  llll^l.ilnii  p.illofll  nl  llio  (tlo.il  ( 011I1.1I 
IKll.ll  Wjloilnul  pnpul.lllnlls  lull*  sllnllll  .1  MUlkoil 
iloilllk*  III  llio  p.lsl  I'  ions  .Ilkl  Ilk*  Inlioi  pnpill.ltlnll 
mllilii  llio  ( oiili.il  lliii.ll  lus  loipilioil  si'ioioli 
ii*t!ul.ili*il  luiiosi  onnlinls 

Ilklk.llllO  nl  ilk*  llllillllo  lOsnllliOs  nl  till*  luslll  Is  ilk* 
iiinnhoi  nl  luiiio  .niniuls  i.ikon  hi  spnitsiiioii  .nimulli 
( lIHOIIlIl  .ihnill  I'  Iillllinil  li.inio  dllllluK  .III*  lutiosloil 
.nnnulll  .ihnul  ''  poiioill  nl  llllkll  Is  sliull  O.IIIIO  .llld 
iho  loiiuiikloi  Oi|iulli  iliikloil  holiioon  hio  o.nik*  .iinl 
k.iloilnul  tiniilniiu* 


CHAPTER  3 


SOCIAL  AND  ECONOMIC  CHARACTERISTICS 


Ilic  Mi\soiiii  Kivor  Bjmm  conlams  a poipmim  of 
social  ami  ocomomik  cliaiacicrisiics  hi  pail,  il  mirrors 
the  Nation,  ami,  iii  part,  il  is  wholly  unique  in  its 
cliaiaclei  Some  ot  its  socio-economic  trails  are  common 
lliroiii’lioiil  Us  lerriloic,  hnl  there  are  others  w hich  have 
signiticanl  special  sanations.  I he  result  is  lhal  the  hasiii 
can  he  separateil  into  a iiiimher  ol  suh-areas.  each  ol 
which  has  ciiltiiial  trails  lhal  sets  it  apart  liom  the  rest. 

I he  basin's  social  ami  economic  characleiisiics  have 
laipeK  been  the  lesiill  ol  its  selllenieni  hisioryHiree 
elements  ot  lhal  history  are  ol  particular  interest  l ust, 
IS  the  lelalionstiip  ol  the  people  ol  the  basin  to  their 
environment  amt  the  unique  cultural  trails  which  have 
lesulleil  Secoml.  is  the  disinul  patterns  ol  livelihood 
which  have  develo|Vil  diiimj:  the  selllemeni  peiiod 
Iliird.  are  the  alliliides  lowaid  chantie  wliisli  lend  to  he 
prominent  among  various  groupings  ol  the  basin's 
people. 

THE  SETTLEMENT  PERIOD 

Ihe  initial  selllemeni  peiiod  stalled  about  IMH)  and 
ended  with  Ihe  tlosing  ol  the  lionlier  in  IK'iU  Duiiiig 
this  lime,  most  ol  Ihe  aiable  land  was  claimed  and  pul  to 
agrkulliual  uses  llowevei.  land  use  and  sc'lllemenl 
densities  varied  gieatly  and  weie  deleiunueil  l.iigelv  by 
two  lactors.  the  availability  ol  liaiispoilalion  and  the 
esieiil  ol  easily  esploilable  naliual  wealth 

I xplorallon  and  travel  into  and  about  the  basin 
diuiiig  Ihe  lust  hall  ol  Ihe  I'tih  ceiitiiiy  had  St  I ouls  as 
a local  point  fliiee  routes  were  open  to  ihe  iravelei 
looking  west  Ironi  St  I oiiis,  to  the  soiilhwesl  along  Ihe 
Santa  I e I rail,  to  Ihe  west  over  Ihe  ( liegon  \ tail,  and  to 
the  northwest  along  the  \1isvmri  Kiver  Ihe  unpoiiance 
ol  these  mutes  as  the  means  loi  traversing  the  (iieal 
I’lains  by  traders,  the  military  . and  settlers  has  been  well 
documented  However,  they  have  a special  signilicance 
to  the  basin  Places  such  as  St  I oins  Independence. 
St  loseph.  Kansas  (iiy.  and  Omaha  had  then  origins  as 
stalling  ponils  in  way  stations  lor  the  westward  traveler 
Ihe  cities  along  Ihe  Missouri  Kiver  became  parliciilaily 
iniporlani  lor  they  acted  as  the  gateways  to  the 
selllemcnt  ol  the  basin  I rom  the  Inst  selllemeni  to  the 
present,  most  ot  the  goods  lhal  were  needed  within  Ihe 


basin  and  Ihe  products  it  exported  passed  through  these 
gateways. 

The  sellleinent  ol  the  basin  proceeded  somewhat 
slowly  and  unevenly  prior  to  the  Civil  War.  I roiii  the 
stale  ol  Missouri,  selllemeni  spread  westward  along  the 
Kansas  Rivei  and  northward  along  the  Missouri  Settlers 
also  pushed  into  the  western  portions  of  Iowa  and 
Minnesota.  This  selllenient  along  the  humid  eastern  edge 
ol  the  basin  was  little  dilTerent  troni  that  which  had 
occurred  east  oh  Ihe  Mississippi  River  llowevei,  the  push 
Irom  Ihe  east  tended  to  taller  and  stop  along  the  edges 
ol  the  (ireal  Plains.  Iiy  lb.‘'0,  the  sellleinent  lionlier  was 
relatively  slalionary  along  ihe  ‘I7ih  Meridian. 

The  exploiations  and  suiveys  ol'  the  plains  portion  ol 
the  basin  during  the  first  halt  Ol  the  I'llh  cenliiry  classed 
this  arej  as  a desert  and  unlit  tor  agriculture,  at  least  as 
it  was  known  in  the  inoie  humid  east  -\s  settlement 
reached  the  edge  ol'  the  plains,  it  was  apparent  lhal  the 
technology  w hich  had  made  possible  Ihe  opening  ol  the 
eastern  l iiiled  Stales  was  not  adecpiale  to  overcome  the 
obvious  hazards  ol  Ihe  plains,  rraiisportalion,  walei. 
building  nialeiials.  leiicmg.  and  the  Indian  all  vveie 
problems  that  the  pioneei  was  not  able  to  co[ie  with  at 
this  eaily  dale 

Ihe  aiea  west  ol  the  '*7|||  Meiidian  became  a land  to 
cioss,  at  best  a base  ol  opeialion.  and  little  nioie  than  a 
baiiiei  to  the  iishes  ol  the  Pacilis  ( oast  Ihe  wai  with 
Mexico,  the  allashmeni  ol  ( ahloinia.  and  the  selllemeni 
ol  the  dis|nile  with  (iieal  Hiilain  ovei  Oiegoii  were  the 
inieiesis  that  occupied  the  altenlion  ol  the  pioneei.  the 
liiiner.  and  the  slalesmaii  Ihe  while  man  did  not  make  a 
deleimnied  elloii  to  live  on  Ihe  plains  poiiion  ol  the 
basin  until  alter  Ihe  close  ot  the  (ivil  Wai 

Ihe  Kansas  Nebraska  \s  I ol  1X54  established  two 
separate  leiiiloiies.  the  I'lisi  on  the  west  side  ol  the 
Missouri  Rivei  Ihe  ail  stipulated  lhal  Ihe  people  who 
settled  III  the  new  leriitoiies  were  to  decide  lor 
lliemscdves  whelhei  oi  not  to  legalize  slavery  Partisans 
for  both  sides  ol  this  political  question  lushed  to  occiipx 
the  new  land  and  prodiiceil  Ihe  Inst  selllemeni  boom  ol 
consequence 

Ihe  availability  ol  the  new  land  was  ceilamly  a 
sliniiihis  to  Ihe  lesiilling  inlliix  ol  sellleis  into  Kansas 
and  Nebraska  llowevei.  a nia|oi  conliibiilmg  reason  was 


.1  Jl'MK'  I's  .1  l.Miio  niimiH'i  i>l  llio  to  msuii'  iIk' 

I'vl.il'lislintciil  ol  cell. till  lieop  coiiui. lioio  .nul  o|imions 
llioc  ii.Kt  clovolopoil  h.u'k  Itoiwe  \l,m\  ol  llio  m-IiIcis 
clioM'  this  ,iuM  ol  the  lioMliei  I'cc.iiim'  ol  ilieii  JcMic  lo 
iiKu'.ive  iIk'  'o'liiii:  I'owei  ol  eilliei  the  Noith  oi  llte 
Soiilli  III  lee.iul  lo  ihc  sl.iven  l|lle^llon  .iiui  ilie  oihei 
Issue-,  wliieli  hivuleil  llie  N.ilioii  .ii  llie  lime  hes.iiise  ol 
llieii  pi eoeeiip.il Ion  with  ilie  ii.iiispl.iiiiini;  ol  iiisiitii- 
lions  ileeelopeil  m llie  e.isi.  lew  weie  piep.iieh  lo  .ul.ipi 
lo  llie  eiiMioiiiiieiii  ol  llie  I'l.iiiis  ( oiiseipieiilK . llie 
ili.iin.i  ol  loiilliel  wlikli  pieeeeJeil  the  ( i\il  W.ii  in  these 
leiiiloiies  w.is  eonlineJ  lo  the  nioie  hinnni  .iie.i  e.isi  ol 
ihe  ‘I'lh  Meiieli.in. 

I he  iles.kle  ol  the  I .'sell's  pioilikeil  .1  i.ipul  nnui.ilion 
to  the  I’.kitie  ( o.isi  H\  iMill  .1  wesiein  selllenieni 
lionliei  li.kl  been  esi.ihlislieU  li  w.i'  eoinposeil  ol  people 
who  li.kl  ininpesi  the  h.isin  in  the  nnl1.1l  iiish  lo  linJ  eohi 
III  ( .ililoini.i  01  I.1111.I  III  Oieizon  .iikl  who  bej:.in  10 
h.kkii.kk  into  .iie.is  wliieli  li.kl  been  iinioieh  eniliei  In 
Ihe  lejnoii  helween  tins  wesiein  selllenieni  lionliei  .iinl 
the  selllenieni  line  .iloipe  the  ‘''’III  Meikh.in  l.iy  .ippio\i- 
iiuleK  one-lhml  ol  the  leiiiloiy  ol  ihe  I nileil  Sl.ites. 
bill  III  |.''('l),  this  .iie.i  piob.ihl\  eonl.nnetl  less  tinin  one 
peieeni  i>l  the  popni.ilion 

\Vilh  the  ji.iss.ii:e  ol  ^.iiiotis  selllenieni  .lels  in  the 
I.MKi's.  I.iikl  ve.is  ni.kle  .iv.nl.ible  lo  selileis  lot  nonnn.il 
lees,  \hisi  elkiiifies  lioni  the  e.iiliei  lo  the  l.ilei  .kIs  were 
in  llie  inleiesi  ol  ineie.isint  llie  nuheuhul  kiml  holhinj>\ 
Some  o|  Ihe  eli.itijies  .uKoe.ileil  weie  ob\ioiisl\  the  lesnll 
ol  sellish  inleiesi.  hnl  m.in\  weie  h,iseil  on  .1  le.ihsiie 
.ippkiisjl  ol  Ihe  .ieiknliin.il  siiii.ilion  in  ihe  Weslein 
I nileil  Sl.iles 

I ollowme  Ihe  eoUi  nish  to  ( .ililoim.i.  inimeioiis 
piospe..lnH:  pjilies  enleieit  the  Koske  Mounl.inis  (ioUl 
w.is  lonikl  III  Ihe  I’lke-  l‘e.ik  leeioii  ol  ( olot.ulo  in  I sS'l 
.iikl  .in  esinn.ileil  IIKi.lluu  |ieo|ile  le.kheil  ihe  .iie.i  llie 
Insi  \e.ii  \llhoii(:h  ni.in>  ol  Ihe  people  m ihis  Insi 
inlln\  l.iiei  iinweil  on  lo  oiliei  liiseoeenes.  ihose  who 
lein.iineil  l.iiJ  llie  lonikl.ilion  lot  ihe  esi.ihlishmeni  o| 
llie  leiiilois  ol  ( oloi.klo  III  IS(i|  Denvei  w.islonikleil 
tlniiii):  this  );oM  rush  .iml.  even  ihoiieh  ihe  ):okl  deposiis 
III  ils  \ k mils  weie  sienilk.iiil . II  bes.mie  more  iinpoi l.nil 
.IS  .1  m.i|oi  ii.inspoii.iiion  .nul  seiske  leiilei  lot  oilier 
mining  .iie.is  w ilinn  llie  ( oloi.nlo  Kikkies 

llte  iiisli  ih.ii  I.111I  llie  louikl.ilion  ol  ( olotailo  w.is 
hnl  one  ol  .1  senes  ol  booms  wineh  loimeil  llie  eeonomie 
b.isi'  loi  .1  rininhei  ol  se.illeieil  se-lilemenis  (loUl 
dissoseiies  III  I Ml  I )!ase  bnlli  lo  \Mei  (iiileh  aini  lo 
\ nemi.i  ( Its  III  Monl.in.i  I eii  ihons.iiul  people  e.nne  to 
V iifrinia  ( ns  in  |Mi4  .mil  ihe  same  seal  saw  the 
loiiikhii)!  ol  Helena  Ihe  nnnm^  po|iiilaiioii  ss.is  l.iige 
enoii)!li  lo  w.iii.ml  the  or^.ini/alion  ol  ilie  leiiilois  ol 
Monl.ina  III  |Sii.4aml  Ihe  Wsoiimi)’  leiiiloiy  m 1 MiH 

In  Ihe  iHiill's  II  ssas  loiiiiil  ilial  e.illle  noi  only  eoiiM 
ssilhslaikl  llie  si-veie  winleisol  Ihe  plains  poi lion  ol  the 
iiasin  hill  would  lliiive  on  llie  p.isliiia|!e  ol  wild  glasses 


( onsei|uenlls  . ilie  Insi  whiles  lo  allempl  peimaneni 
selllenieni  ol  ihe  plains  sseie  Ihe  ealtlemen.  Ilioujili  ol 
jneat  inlluenee  m pails  ol  the  basin  today  . the  peiiod  ol 
then  dommalion  ss.is  hiiel.  I.isinif’  Iroin  Ihe  inneol  llie 
Civil  W.ii  lo  ahoui  I'lllll,  when  ihey  weie  laipely  driven 
aside  by  the  .idsariemj:  lionliei  ol  larmeis 

Ihe  i.ipulls  giownif;  populalion  ol  ihe  Iasi  and  Ihe 
r.iilroads  adv.ineinj:  lo  ihe  erlge  of  llie  plains  olleied 
bolli  .1  m.iikel  and  a means  ol  li.inspoilalion,  oppoilu- 
miles  lhal  i|niekly  esi.iblislied  llie  eallle  mdiislis  m Ihe 
b.isni.  Ihe  eallle  boom  towns  ol  the  period  ineinded 
\bilene  ami  Dodjre  ( ily,  k.iiis.,  Oe.ill.ila  and  Sulties. 
Nebr  . I’ine  hliillsand  Ko..k  Kivei . W yo. . and  Miles  Ciis, 
Morn 

ll  IS  inleiesliiij;  lo  note  lhal  even  ihoujili  llieyialeway 
elites  alony;  the  Missonii  and  some  ol  ihe  mmniji  towns 
j!iew  lo  iej:ional  iinpoi i.mee.  by  and  larjre  ihe  same  did 
not  oeeur  lo  Ihe  eallle  eeniers.  Most  ol  these  losvns  still 
peisisi  and  many  peilorm  vnln.illy  the  same  Innetions.is 
they  did  in  the  ISSII's.  bnl  none  altraelerl  the  nislilu- 
lions  ami  mdiisiiy  neeessais  lor  leiiional  doinnialion. 
IViliaps  ihe  leasoii  is  lobe  louiul  in  Iheir  li aiispoi lalion 
loles.  As  railheads,  they  served  a vital  eeonoiiik 
rnnelion.  hnl  when  the  laiK  were  pushed  larthei  west, 
they  lost  mueli  ol  then  si.iins  and  bee.ime  jiisi  seiviee 
eeniers  alon;;  Ihe  li.ieks. 

I veil  ihongli  the  e.illleinen's  lionliei  was  shoil.  11  left 
some  defniile  mniienecs  on  the  hisloiy  ol  the  basin  ll 
helped  dispel  the  eoneepi  tli.il  the  plains  were  a dese-tl 
ami  aided  in  the  opening  lo  selllenieni  ol  the  vast  aiea 
between  the  'i7ih  Meiidian  and  the  Koekies  Ihe 
depemlenee  ol  Ihe  ealllemen  upon  tree  land  added  lo 
the  piessiiie  pul  upon  the  I edeial  (loveinment  lo  give 
liee  laud  lo  the  laimei.  Uiih  the  growth  ol  eallle  raising 
on  the  [ilaiiis.  the  paeking  indtisiis  moved  wesiwaid  lo 
eeiilei  in  Chieago.  .Si  loins.  Kansas  ( ns.  and  Omaha 
Ibis  helped  eemeni  the  posiiion  ol  Ihe  sines  along  the 
easlein  edge  ol  the  basin  as  the  eeniei  ihiongh  whkh  .ill 
ihe  goods  into  ami  out  ol  ihe  plains  p.isseil  Ihe  eonlliel 
helween  the  ealllemen  on  the  one  hand  .iml  the  |\kkets 
.iml  ihe  i.nlio.ids  on  the  oiliei  loi  the  pioliis  ol  the 
imlnslis  eonliibnied  lo  ihe  eeonomie  and  pohlieal 
eoiiliosersies  ol  the  fnsi  decades  ol  llie  'Olh  eeninis 
and  lo  ihe  using  uniesi  ol  the  agiienllnialisis 

I’lohahly  niosi  nnpoii.nil  was  ili.ii  Ihe  ealllemen  weie 
able  lo  devise  an  eeonomie  and  social  system  which  was 
adapted  lo  the  phy  sieal  enviroiimenl  ol  the  plains  I hen 
use  ol  the  available  lesoinees.  while  piohably  not  seiy 
eirieienl.  was  mueli  less  hainilul  than  whal  followed 
dining  the  laimer's  lionliei.  Ihe  e.ittlemeii  adapted  then 
slock  laisiiig  lo  lire  physical  hinilalions  lonnd  on  the 
pl.inis.  Ihey  mainl.imeil  Ihe  mobilny  lo  lespoml  10 
ehmatie  lliietualions  .md  maikels.  and  then  msiiiulioiis 
were  l.inly  lle.\ible  and  tailored  lo  the  plains  environ- 
nieni  loday.  aflei  some  ISO  years  of  selllenieni  hisloiy, 
mueli  Ihe  land  williin  the  basin  is  siill  best  suned  lo  the 
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pr.i/iiij:  ul  livoslovk  in  nukh  llk‘  s.iiiif  m.inni.'i  as  w.i^ 
iloMO  Jiimii:  the  l.ilo  IMIO's  Noholloi  ckonomk  use  lux 
hi’cn  Uniml  loi  llii'.  I.iiul 

Ilk'  poiiikl  III  Mij|oi  ijiliiKkl  constiiKlion  uithm  tlio 
b.iMii  iki.  iiin'il  bclwik'M  |S(>>  .mil  |.s.s5  ()l  moil 
Mjinilk.iiKO  IA.I'  Ilk’  linkiMg  ol  ilk'  Wi’ii  .mil  ilii’  I .isl  In 
Ilk'  K.ms.1'  I’.kilk.  ilk-  Ibiiimjilim.  .mil  ilk’  I nmn  I’.iiilk 
i.illn'.iJ‘>  mill  ilk’  I'likMiii:  I'l  ilk’  innllk’iii  pinlioii  ul  llii' 
b.iMii  b\  Ilk’  (iii’.il  Niiillii’tii  .mil  Noiilk’iii  I’.iiilk  lllk’^ 

Ilk’  kiiliiMil''  iiisiiri’il  ilk’  lull’s  ul  ilk’  t’.isli’iii  ii.ili’u.n 
iilii’s  lu  Ilk’ll  iluiimi.iiki’  uvi’i  ilk’  luiimii’iii’  ul  iln’ 
b.ism  lu  ilk’  iilii’s  .ilii’.iiU  lisli’il  Ill'll’  .iilili’il  Millin’ 
.ipulis  .iikl  suiik’iib.il  l.ili’i,  Siuii\  ( iiy  I’nm.iriK  bci-.uisc 
ul  llii’ I'.isl  Mi’sl  ii.iliiii’ ul  ilk’ m.imliik’s  ul  lln’ i.iiliuails 
ilk’  in.i|ui  I’luiiumk  ii’iiiuiis  ii'tiil  lu  bi’  .1  smics  ul 
i-.isMii-\i  snips  .kiuss  ilk’  b.isiii  I’.kli  null  .1  i:.ili’\i.i>  iili 
.11  Its  I’.lsliMM  I’lljll’ 

M.m\  ul  Ilk’  i.iilnuils  wi’u’  llii’  ii’itpii’iiis  ul  l.iiiiu 
pilbik  l.llkl  Jlklllls  ll  U.ls,  llll’ll’lulc.  I’ssi’Illl.ll  lui  ilk’ 
I.illiu.kls  lu  pupiiLilc  ilk’  JII’.I  I Ill’ll  llli’kiliiii’  .mil 
.iilii’ilisi’iiii’iiis  Ill’ll'  piiiili’il  III  m.mi  l.iniiii.ijii’s  .mil 
liisiiibiiii’il  uii'i  Ilk’  I .isii-iii  Slates  anil  I mupe  Ajieniies 
neie  esiablislieil  in  I mupe  ami  m llie  I aslem  Slates, 
anil  ilk’ll  lepresenlaliies  i.iineil  un  prupajiaiiila  iilieieiei 
ilk  Ill’ll!  seemeil  iipe 

I !’e  lumme  ul  llie  railiuails  alunji  iiilli  the  mieiiliun 
ul  barbell  Hire,  llie  mass  piuiiuiliun  ul  ii  iiiilmills.  llie 
mnui.iiiun  ul  the  suii  Innise.  .nnl  ihe  anepi.iitee  ul  ilie 
sleel  pluii  am!  ilriil  upeneil  llie  ival  tut  ilie  phiskal 
uiiiipaliun  ul  me  plains,  by  IS'iO.  llie  Irunliei  nas 
luiisiiiereil  eluseil.  and  ii  itliin  anulliei  21)  y eais  imieli  ul 
llie  basin  ailiieied  ils  liijlliesi  selllenieiil  ileiisily  ll  luuk 
alinusi  iivu  ii’iitmies  lu  sellle  llie  aie.i  e.isi  ul  ilie(iie.ii 
I’lains.  bill  less  ihaii  .'!)  y eais  lu  eluse  llie  Irunliei  ii  illim 
llie  basin. 

Willi  llie  mlliis  ul  till’  lamiei  lliere  ileielupeil  .1 
lunlesl  belneen  Imii  anil  llie  I'allleiii.m  lui  the  plains  ul 
llie  basin  On  llie  une  liainl  ivas  ilie  i.illlein.iirs  suei.il 
and  I’lunuinii  way  ul  lile  iilikli  had  deieluped  laijiely 
iipun  llie  plains  llieinselves.  bin  iiilliuiil  iilies  and 
lurnial  iiisliuiliuns,  and  nilliinil  miiili  luinial  eiiil 
jluvernmeni  lu  siippuii  ii.  Ilie  i.illlemaii  relied  niainly 
iipun  Ills  uwii  devices  lu  sulve  Ins  ptublenis  When  this 
tailed.  Ills  recumse  was  lu  ulhet  lainheis  ihruiinh  a 
stuikinan's  assuiialiun  iir  similai  uijiam/aliun 

On  Ihe  iitliei  hand.  Ihe  laiinei  enteied  the  plains  with 
Ihe  suii.il  and  ecunumic  msiiiiitiuns  wlmli  had 
develiiped  m the  iwu  lenliiries  ul  piuneerinj;  in  the 
limnid  and  luiesled  Iasi.  Ihe  seltlei  Iruni  ihe  I ast  had 
Ihe  iradiliiins  and  siippurl  ul  the  cilies.  nisi iliiliuns.  .md 
cenlial  yiuveininenl  ll  was  inevilable  lhal  the  laller  wun 
ihe  lunlcsl  I he  si^inilk.inl  lailui  is  ihal  by  winning’,  ihe 
sellleis  Iruni  Ihe  hmnid  aieas  nnpused  sueial  and 
eiiinuinii  lundiliuns  iipun  the  plains  whieli  were  mil 
well  smil’d  lu  then  enviiuimienl  A iiieal  deal  ul  htinian 
misery  and  unwise  land  use  was  the  lesiill. 


Wiih  the  mihis  ul  llie  l.iiniei  inlu  the  pl.iins,  the 
lejiiun.ihsiil  ul  Ihe  West  bci.iine  .ippaieni  m n.iliun.il 
I'uhiks  I Ills  bluik  has  iiul  .ilii .ly  s been  mulled,  bill  il 
h.is  been  able  lu  elteiliiely  Ir.ide  iK  siippuii  lu  ulhei 
I'uhlk.il  bluiks  lui  Ilk’ll  siijipuii  111  such  ihmus  .is  ibe 
iiinil.iee  ul  siliei.  lei  l.mi.il  nni.  .md  l.iiin  ini|'ruieiiienl 
piuei.mis  lui  the  pl.mis 

Aluny:  null  .1  sense  ul  leeiun.ihsin.  the  seillenienl  ul 
the  pl.ims  alsu  piudiiced  suiiie  ul  Ihe  lalhei  basic 
pulilical  philusuplii  luiiiid  III  the  basin  I lieie  has  luim 
been  a leehnj;  iiillim  ihe  basin  lh.it  the  mdiiidii.il  shuuld 
he  able  lu  cuiurul  his  destuiv  lu  a laiyie  I’Meiit  iiilhuiil 
nilei leii’iice  liuiil  the  lesl  ul  suciely  ui  iiuiemnienl  N’el. 
II  IS  lell  lhal  suciely  and  fiuieiiiineni  shuuld  piuvide 
assisiance  m tedikiiii:  and  iii.isleiine  the  pruhleiiis  ii  Inch 
the  uidiiidii.il  laces.  Iheie  h.is  been  a luiiii  misiriisl  ul 
cenlial  euveminenl.  but  a leiy  suuiii:  eiiiphasis  and 
piide  111  luc.il  guieinmeiii.il  iiisiiuiliuns.  I tilurtiinalely . 
luc.il  guieiniiienis  i|mle  ulleii  caiinui  pruvide  the  assisi- 
aiice  deenied  necessaiy  ( unsi-queiilly . llieie  has  been  a 
cuncurieni  dine  lu  lediice  ihe  mlliience  ul  cenlial 
guieiiunenl  while  agilatiiig  tur  iiiuie  aid  liuiii  ihe  same 
instiiiiliuns.  It  Is  a paiadus  imicIi  111  evidence  ludai 

In  spile  ul  Ihe  many  piublems.  ihe  hue  ul  neii  land 
and  the  piuniuliuns  ul  the  lailiuads  bruiighl  laige 
numbeis  ul  sellleis  iiilu  llie  basin.  In  lb70  the 
pupiil.iliun  ul  Kansas  was  .'(i4..b)'i  In  I. SMI.  il  was 
‘I'Ki.O'Ki.  an  iiic'iease  ul  ahiiust  '1)0  percent  nilliui  a 
di’iade  Ihe  pupiilaliuii  ul  Nebiaska  mcieased  mine  lli.iii 
(iDO.IlOO  beliieen  ISSII  .md  IS'lO.  Ihe  D.ikulas.  a gieal 
expanse’  ul  alnnisi  munhabiled  leiiiluiy.  was  a sulli- 
iienlly  pupiiluus  legiuii  nilhm  a decade  lu  be  admilted 
lu  ihe  I mull  III  ISS'i  .IS  liiu  si.iies  In  the  shuit  span  ul 
xll  veals.  I S70- 1 ')2ll.  the  I'upiilaliun  had  incieased  12 
limes  111  Ihe  seven  plains  Stales  ul  ihe  basin  Iheie  was  a 
cumplele  liailsiliun  lium  the  ucien  lange  cattle  and 
sheep  gia/ing  lu  l.ii  iiimg  and  i.mchmg. 

A phase  ul  the  ucciipaliuii  ul  the  plains  ul  the  basin 
was  Ihe  dispussessiun  ul  the  Indiaiis  I nlil  ISM.  the 
basin  Indians  were  geiieially  un  liiendly  leriiis  ii  ilh  the 
I lull’d  Sl.iles.  lalei.  driieii  lu  des|k’ialiun  by  the 
ubviuiis  lad  ih.il  Ihe  end  lias  near,  the  Indians  made 
their  last  stand  againsi  the  enciu.iclimg  selllenieiil  by  Ihe 
whiles.  I he  Siuiix  iipiising  ul  1 S(i2  ii  as  lulluw  ed  by  ih.il 
ul  the  ('heyenne  and  ulhei  lubes  m Ihe  1 SiiO's.  and  the 
snuggle  ciihnuialed  m the  Siuiix  Wai  ul  IS7('  Mier  this, 
the  Indians  iiere  hugely  lunl.imed  iipun  ihen 
reserv  aliuns. 

Uy  l'H)l).  iiiiisl  ul  the  guud  .liable  land  had  been 
lakeii  williin  Ihe  b.isin  Hie  l.iiiners  Irunliei  had  iiiei 
and  expiupii.iled  iiniili  ul  the  i.mchers  cuii  cuimliy 
and  null  leached  Ihe  nnnmg  cumilry  in  the  Kuckies 
Occiipaliun  and  ecuiiuinic  develupmeni  weie  lulluiied 
by  .idnussiun  lu  siaiehuud . rului.idu  m |S7(>.  \uilh 
Dakula,  Suiiih  D.ikuia.  and  Munlan.i  m ISS'i.  ami 
Wyuuiuig  III  1 S')0 


W III)  till’  i.luso  ol  ilio  lioiilKM , iiun\  111  till-  Mil  i.il  .Hill 
i'i.iim>mk  kluMi.ti.'n'iiks  ti>uikl  uilhm  ilk'  I'jsiii  iml.is 

WI'U'  III  I'VkU'lkC  Ilk'  luiilikl  o.iNk'iii  I'll^k'  li.kl  Ih-ihiiu' 
.III  OMi'iiMHii  111  Ilk'  ( mil  Hi'll  .iikl  Ilk'  I'l.iliis  Wk'u' 
|i|inllk  111);  Ilk'll  t'.iMi.  I'lmllkis,  Incvlmk  .ilkl  siii.ill 
Ci.iiii'.  Ill  ilk'  iiuniiil.illls.  Ilk'  )|i'lil  limiiik  ui'ii'  nu'i  .Ilkl 
.ii:ik  iilliiii'  li.kl  l'1'i.mik'  liiiiih  I'vl.il'li'ilk'il  liii);,ilimi  li.ul 
hi'i'ii  iiiliikliki'il  III  Ilk'  iiimiiii.iiii  v.illi.'\ V .Ilkl  .ilmi);  llio 
inmiiil.iiii  limilv  kilh  .1  u.ik'i  l.iu  h.in'il  iipmi  ilk' 
Jikliiik' 111  piim  .ippiiipi i.ilimi 

M.IIIV  ol  tllC  .IlllllkUk  .Ilkl  Ik'lk'K  lll.ll  .IK'  llllkll  III 
CWilciki.'  loil.i\.  pjllklll.illv  III  ilk'  llli.ll  .lli'.k.likl  III  Ilk' 
siii.ill  towns,  .klik'scil  Ilk'll  jtic.ilcsi  grow  III  sliiniig  llio 
sellk'llk'lil  poilikl.  llk'kU'.isol  iiklk  klli.illMIl.  I Ik' loli' ol 
giki'iiiilk'lll  III  IllU'lil.ll  lU'SClopiik'lll  |'lo|Okls.  Ilk'  I'.isk 
Jisliiist  .Ilkl  .igikilioii  .ig.iiiisl  llic  polilk.il  .Ilkl  1,'i.oiiomic 
sOilllol  ol  Ilk'  I .Isl.  Ilk'  iiioul  v.ilik's  lOikCliilllg  sik'l.il 
ouli'i  .iiid  go.ils  well'  .ill  Ill'll  lo  Ilk'  I'S'i'iils  .kill 
I'olklllioiis  ol  si'llli'llli'lll  williill  ilk'  I1.ISIII. 

Sol  all  llie  iiios.ik  ol  soii.il  .Mill  I'loiionik  liails  lo  he 
loiiikl  williiii  till'  h.isiii  well'  esi.ihlisik'il  iliiiiiii;  llie 
si'llleiik'iil  eia  loi  iiiiiili  ol  ilie  ilkiiailei  ol  llie  hasiii  is 
iiiik]iiel\  llie  ii'siili  ol  wli.ii  lolloweil  I lowevei , iiiaiiv  ol 
iis  hask  iliai.iilensiks  have  llieii  lools  in  ilie  in.innei  h\ 
wlikli  llie  lioiiliei  was  seltleil  ami  .lie  mil  leii'iil  evenis, 
( oiisei)ik'iill>  . lliese  li.iils  pioh.ihlv  will  loninuie  lo  he  a 
pall  111  llie  hasin's  ili.ii.iilei  loi  soine  liiiie  lo  loine  ami. 
lliereloie,  will  have  a he.iiing  upon  inaiiv  ol  ihe  liilnie 
jilioiis  ol  iis  people. 

BOOM  AND  BUST 

As  Ihe  gieal  nilliix  ol  sellleis  inlo  ihe  h.isiii  pio- 
giessi'il.  llie  physkal  ami  I'lononik  (nohleins  ihev  weie 
lo  l.iee  hi'iatik'  evulenl  Some  ol  ihe  physical  h.i/aiils 
well'  appaieni  lioni  ihe  heginning.  hnl  when  ilioiighi  m 
giasshoppeis  iliove  a lew  ol  Ihe  sellleis  mil  ol  the  h.isni, 
inosi  slayeil,  ami  more  c.iiik'  Ihe  winlei  o|  |S.S^-.Mi 
lesnlleil  in  a lonsklei.ihle  e.xoiliis  ol  sellleis  So  ilnl  Ihe 
ilimighi  yeais  ol  IN'KI  'M  . ihe  giassliopi'i'i  ve.ii  ol  |X‘0, 
ihe  paiik  yeai  ol  |H‘M.  ami  ihe  ilimighi  |)eiioil  ol 
Wiih  the  laiiis  ol  l.s'hi  laine  a new  wave  ol 
sellleis  nilo  ihe  hasin  Hy  IH'I'h  Ihe  liiiiiiigialimi  homn 
was  goiii)i  siroiig  anil  il  leaiheil  its  peak  shoilly  .illei  the 
limi  ol  Ihe  ceninry 

A niiinher  ol  iiinovalions  weie  ilevelopeil  ilninig  ihis 
lime  which  helpeil  Ihe  sel  lleis  vope  wilh  ihe  ihinale  ami 
olhei  iialiiral  li.i/.iiils  ol  ihe  h.isin  I imn  ihese  innov.i 
Hons  laiiie  Ihe  "iliy  t.iiiiiing’  inelhoils.  new  iiop 
varielies.  ami  new  1n.11  liineiy  which  w.is  hellei  .nlapleil 
lo  llie  hasin's  ague  11 1 1 me  I lowevei . siiih  iniiovalions  hail 
only  .1  peripliei.il  elleil  Hv  .mil  huge  Ihe  l.iimei  c.iine 
lo  aiii'pl  the  ii.iliii.il  h.i/aitls  as  iii'11'ss.iry  evils  01  he 
.iiqiiiieil  a soil  ol  inysiii.il  hope  ihal  ihey  wonlil 
(Imiinish  as  he  sellleil  ihe  l.iml 


I I . esplmlive  |towei  ol  the  i.iilio.nls.  ihe  iiie.il 

р. kkeis  the  limn  nulls,  amt  llie  iieilil  iiisiiliilimis 
onlsiile  ol  ihe  legion  weie  >omi  I'l.imlv  evulenl  lo  ihe 
si'llleis  Ihe  I'lmionik  .ihiises  hy  ihese  inliiesls  soon 
hi'iaine  imnnion  pi.iilke  m ihen  ile.ilmgs  wilh  Ihe 
si'lllei  Ihe  agikiillnialisl  l.ki'il  .1  silii.ilimi  ih.il  (k'lstsls 
lo  ihe  pii'senl  Ihe  msls  ol  Ihe  goods  and  sc'iviii's 
needed  Im  piodiklimi  and  ihe  pikes  len'ived  Im  Ihe 
piodikis  ol  the  l.iml  well'  w'l  hv  loues  oulside  ol  ihe 
hasiii  .nid  l.ngelv  milside  ol  ihe  sellleis'  imilrol. 

In  II  V mg  lo  io|>e  w iih  eiononik  .ihiises.  ihe  selller  ol 
Ihe  hasin  eaily  lesmied  lo  pohlk.il  aclimi  I imn  Ihe  end 
ol  the  ( IV 1 1 \\  ai  nnl  il  vv  ell  iiilo  ihe  ddlli  cenimy  . pai  Is  ol 
ihe  h.ism  were  m an  .ilniosi  cmilmnoiis  cmidilion  ol 
levoli  Ihis  levoll  was  waged  pinnaiily  wilh  pohlkal 
[nessme  ihimigh  l.iinieis'  oig.im/alimis  and  pohlical 
I’.iilii's  as  well  as  ihrongh  v.iiimis  coopeialive  elloils  m 
Ihe  held  ol  hiisniess.  Ihe  pohlkal  .klivily  was  mainly 
diiecled  al  inmiet.iiv  dell.ilion.  lailioad  .ihuses,  and 
nionopoly  pi.ulices. 

Uliile  ills'  (likes  ol  larni  cmninodilies  declnied  in  Ihe 
kill'  di'i.ides  ol  ills'  I'Hh  cenliny  . Ihose  ol  nianiilacuned 
pioilncls  leiiiamed  high  or  did  not  decline  |)io|hmIioii 
.ilely  \lono|iohes  m meal  (lacking  and  oihei  (iiocessmg 
mdnsiiies  weie  otien  able  lo  hold  the  puces  ol  laim 
commodities  .11 1 ilicailly  low  while  they  pioliied  hy  ihe 
high  prices  ch.nged  to  consimieis.  I he  holdeisol  paieiil 
mono(iohes  on  mn'iilions  such  as  haihed  wire  01  well 
in.ichmery  weie  able  lo  overih.iige  loi  iheir  producis  \i 
the  s.mie  lime.  Ihe  larniei  lell  ih.il  .111  imdue  sh.ne  ol  the 
piolils  limn  Ins  (iiodiicls  weie  lakeit  hy  ihe  middleman 
and  hy  ihe  speculalors  on  ihe  gram  exihangi's  While  ihe 
l.iimei  did  most  ol  the  heavy  manual  work,  the  easier  11 

с. ipilalisis  ohi.niied  iiiosl  ol  ihe  (iiolils  ol  Ins  (iioduce 
"I Ill'll'  .lie  Ihiee  great  cio(is  i.iised  m Nehi.iska."  said 
one  ol  the  t.iimeis'  (i.i(ieis  in  Ih'id  "One  is  a crop  ol 
com.  one  a crop  ol  lieighi  lales.  .md  one  a crop  ol 
inleiesi  One  is  produced  hy  the  laimers  who  hy  svveal 
and  loll  laini  ihe  land.  Ihe  olhei  two  aie  pioduced  hy 
men  who  sil  in  ihen  oHices  and  hehiiid  ihen  hank 
cmmleis  and  laini  the  laimeis."  ' 

Ihe  IHsO's  ie(iiesenled  the  culniin.ilion  ol  the  boom 
and  husi  (x'liod  Ihe  de(iiession  in  laini  (nici's  and 
lecuiimg  dioughi  duinig  ihe  tvvenlies  had  diained  much 
ol  ihe  econmiik  siiengih  ol  the  hasin  Ihe  lesulls  weie 
high  rales  ol  hoi  row  mg  and  laxes  w ith  low  income  and 
leseives  Much  ol  the  h.ism's  rmuie  mcome  had  heen 
moiigaged  Ihen  came  ihe  nalimiwide  mduslii.il  and 
husiness  de('iession  which  began  in  |HJ‘),  \exi  came  lire 
dioughi  ye.irs  ol  l'h!4,  I'll.S.  .md  I'hl?  Wnh  ihe 
dioughi  was  a luilhei  business  lecession  m I'hs7 
( umul.ilively . Ihese  londilions  all  hiii  h.mkiu(iied  Ihe 
hasin's  agikiilluie  and  hioughi  ahoiil  lai  le.iclimg 
changes  m ils  social  and  eiomiimc  ihaiaclei 
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I ho  bi'oiii  .iikI  lni\i  iiciunl  luil  oiio  oiiisi,iiKliiij: 
lo.iliito.  i.kIii  aliMii  K.niiL,ilisin  a loaluio  ut  lilo 

llinnijilunil  llio  I'aMii  ami  oaii  ho  o\oinplilioil  In  lislmt: 
sumo  ol  iho  ovonis  that  look  plaoo  m Kaiivis  dm mj:  tlio 
Is'iU's  Kansas  pimlmod  snoli  poopio  as  "Sookloss" 
loii\  Simpson  who  hooamo  Iho  loadoi  ol  iho  I’opnhsI 
pails  III  iho  IS'ill's.  aiul  Caiiio  Nalioii.  Iho  haUhol 
ssiohlinj;  ohampion  ol  lomporanoo  ssho  paiiioil  a nalion- 
sskIo  lollossiiij;  In  iho  lall  ol  IS'hp  i|n-  laimois' 
MhaiisO  ^ol  ooiiliol  ol  Iho  lloiisool  Koprosonlal ivos  In 
l''‘0,  iho  Domooials  and  iho  I’opnhsis  pniiod  hands  in 
"an  iiiihols  alhanoo. " and  loso  lo  pohikal  possoi  Iho 
ohma\  oanio  in  vs  lion  William  lonnmjis  l-trsan  ssoii 

Kansas  and  nukh  ol  iho  losi  ol  iho  hasiii  hiil  \KKinloy 
vs  as  oloolod  piosidoni . 

riio  ladkahsiii  ol  iho  basin  appoais  lo  havo  boon  Iho 
losiill  ol  an  olioil  lo  asljnsl.  ihroniih  pohlioal  aolion.  lo 
now  oondilioiis.  a soaiohiipi:  I'oi  Iho  sohilioii  orproblonis 
whoio  iho  oUl  roiniiilas  lailoil  and  now  onos  vvoio 
miknowii.  Iho  pohikal  ladioahsm  aioso.  al  loasi  paillv, 
tioiii  iho  disoonloni  of  ooononik  nialad|nsimonl  Iho 
sioilors  woio  iinpropaiod  loi  iho  plpvsioal  ha/auls  ol  iho 
plains  and  iho  osonoiiik  bondaoo  lhal  'osiilioil. 

THE  PERIOD  OF  ADJUSTMENT 

So  oliuM  smplo  ovoni  in  llio  basin's  liislory  has  had 
Iho  doop.  loiiji  lasimp  ollools  ol  ils  ooonomio  and  social 
chaiacloiislics  as  Iho  dioiiphi  and  oconomic  dopiossioii 
ol  iho  ri.sll's  Iho  haidship  ol  oaiiimp  a hvohhood 
dlitiiif;  Ihis  [loiiod  was  an  ob|ocl  lossioii  wliich  has  iiovoi 
boon  loijiollon  bv  iho  poopio  who  livod  lhioiij;h  il 

Mans  ol  iho  basin  s piosoni  comninnilv  loadois  aio 
poopio  who  VVOIO  ablo  lo  siimvo  iho  dopiossion  wiihoiil 
fioinp  bankiiipl  and  whoso  dosisions.  in  bolh  piivalo  ami 
iho  public  soclois.  aio  jiioallv  inlliioikod  by  Ihoii 
o\[K‘iioncos  III  anolhor  1(1  lo  15  yoais  ihoy  will 
piobably  bo  loplacod  by  a yoniifioi  (;onoialion  bin  loi 
Iho  piosonl.  iho  Imiionn):  loai  lhal  iho  condilions  ol  Iho 
1‘isOs  miohl  loappoai  will  coiiliiuio  lo  mriuonco  (lion 
alliliidos  I’oihaps  Iho  bosi  way  lo  chaiacloii/o  ihoso 
poopio  IS  lhal  ihoy  loud  lo  loadily  accopl  laimiiii: 
iiioiIiikIs  which  holp  lo  lodiico  iho  iisks  ihoy  laco,  ihoy 
loud  noi  lo  ):amblo  on  now  social  .md  oconomic 
nisliMlions  il  iho  old  can  bo  made  lo  limclion  lor  a 
while  lonjiot.  ihoy  loud  lo  havo  a coiisoivalivo  oiillook 
on  nioiioy  niallois.  and  (hoy  loud  lo  msisl  upon 
niainlaimnp  lalhoi  laiyio  losoivos 

Iho  dopiossion  piovod  lallioi  coiichisivoly  lhal  Iho 
laimnig  inolhods  ol  iho  lioiilioi  woio  nol  snilod  lo  iho 
oiiviioniiioni  ol  iho  basin,  pailiciilaily  iho  plains  poilion 
Iho  Oconomic  haidships  ol  iho  dopiossion  nmlonblodly 
spoodod  Iho  accoplamo  ol  a laijio  nimiboi  ol  a):iicnllmal 
innovalloiis  which  caiiio  mio  widcspioad  iiso  Diirm^  iho 
ihiilios  and  oatly  loiiios  iho  Itadoi  almosi  complololy 


loplacod  llio  hoiso  as  iho  larm  power  iinil.  Iho  coinbino 
had  made  iho  ihioshinp  machino  obsololo,  and  iho 
inliodiiclion  ol  sovoial  larm  miplomonis  such  as  iho  disc 
|ilovv  made  il  (oasiblo  lo  .ipply  sUibblo  iiiiilchiiif;  and 
olhoi  dry  land  laiminj;  moihods  lo  large  acioagos.  Wiih 
iho  advoni  ol  iiiodoin  laini  machmoiy  . Iho  small  acioago 
snbsisionco  larm  disapiH'aiod  and  Iho  largo  commorcial 
opoialioii  loplacod  il. 

Iho  dopiossion  was  nisiiiimoiilal  in  bunging  aboni 
chaiigos  III  agric  iilliiial  land  iiso.  Dining  Iho  solllomoni 
['oiiod.  iho  land  iiso  emphasis  had  boon  on  ihooxploila- 
lion  ol  iho  soil  rosoiircos  I ho  diisl  sloriiis  ol  iho  l'is()\ 
proved  lhal  Ihis  vv.is  a silualioii  iho  \alion  could  nol 
alloid  Iho  rosiill  was  a niinibor  ol  govoinmonlal 
progiams  which  piovidod  oconomic  iiicoiilivos  and 
loclmical  assisiaiico  toi  soil  and  vvaloi  coiisoivalioii 
I’oihaps  moio  inipoilaiil . iho  agricniliiiahsis  camo  lo 
roah/o  lhal  iho  mainlonarico  ol  (lion  soil  rosomcos  was 
III  Ihon  bosi  miorosis. 

The  I'l.sO's  also  made  iho  \alion  aware  ol  iho  more 
sonoiis  oconomic  and  social  problems  w illnii  agiicnilnio 
l oi  Iho  lirsl  limo  in  oiii  hisiory.  iho  1 odoial  (lovorn- 
inoril  milialod  programs  lo  diioclly  conirol  agricnluiral 
piodnclioii.  lo  deal  vvilh  siiipinsos.  lo  liy  lo  nicioaso  and 
slabili/o  Iho  mcomos  ol  itiral  lamihos,  and  lo  make  iiiral 
hlo  oasioi . 

Iho  lolal  oKocI  ol  iho  adoplion  ol  bolloi  (aiiiinig 
moihods.  spociah/alion.  boUoi  land  use.  and  iho  govern- 
inonlal  piogianis  was  rovdhilion  in  agiicnluiio,  lolal 
piodnclioii  clniibod  dramaiically . iho  oKicioncy  ol  a 
single  laiiiioi  iiicioasod  several  innos.  ami  many  ol  iho 
hardships  ol  inral  hlo  disapi'oaiod  In  lacl.  Iho  olocliili- 
calioii  ol  iho  iiiial  areas  rhiongh  iho  Kl  \'s.  iho  advoiii 
ol  niodoin  coinniLinicalioiis.  ami  iho  iinpioviiig  ol' 
liarispoilalion  havo  boon  ol  lioiiiomlons  impoilanco  in 
allowing  Iho  imal  people  lo  pailako  ol  iho  goods  ami 
services  oii|oy od  by  iho  losi  ol  socioly 

Iho  I'llo's  also  piodncod  iho  skill  ol  Iho  onl- 
migialion  ol  iho  inial  popnialioii  Iho  basin  coniilios  as 
a whole  probably  had  ihon  gioalosi  iiiial  popiilaiion 
aboni  I'lcU.  .illoi  which  (hero  has  boon  a talhoi  sioady 
dochno 

Il  (ho  Ironlioi  was  ihonghi  ol  as  a vilely  valve  loi  liio 
oasioin  popnialions  dining  Iho  solllomoni  poiiod.  Iho 
CHIOS  ol  iho  \alion  can  bo  Ihonghi  ol  as  being  a saloly 
valve  loi  iho  inial  popni.ilioii  since  iho  I'h'U's.  Ihovasi 
majoiilv  ol  Iho  popiilalioii  which  has  loll  iho  basin's 
laiiiis  has  niigialod  lo  Iho  cilios.  boih  vvilhiii  iho  basin 
and  oiilsido  ol  il  I ow  havo  boconio  laiiiiois  m olhoi 
aioas.  Hy  and  largo,  niban  areas  piovidod  iho  onl- 
migianls  wilh  a bolloi  siamlard  ol  living  and  groaloi 
livohhood  oppoilnmlios  ihaii  Iho  rnial  areas  which  Ihoy 
loll 

I hero  IS  nol  nocossaiily  an  inhoionl  disadvanlago  m a 
docioasmg  popiilalion.  bin  iho  sparse  inial  popni.ilion 
wilhni  milch  ol  iho  basin  has  boon,  and  is  now.  al  a 
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I ho  Diisl  SloriiiNot  Iho  Domnnstnilod 

pniiil  ulioto  II  Is  li>ii  sm.ill  to  slippnii  iu.m\  ul  iho 
.oiiiMiiuiU  .loooploil  msliiuiioiuil  p.iiioiiis  Iho 
Jooio.iMiii;  uii.il  piipiil.iiioM  lus  mo.ini  Mihsl.iiui.il  lossos 
m siioli  soisKos  ,is  iliuulios.  sthniils,  .iiul  liK.il  iiiuoni 
ntoMi  I "il.i\  m;iM\  ul  iho  omiiuios.  p.iiiioiil.iiK  ihuso 
sMihin  Iho  pl.iiiis.  iln  iioi  h.uo  suIIkioiu  pupiil.uiuns  in 
pistiU  ihoii  oMsioiko  .IS  scp.ii.ilo  i;ii\oiimioiu:il  nulls 
Wilhiii  in.iiiN  >>l  iho  h.isiii  si.uos.  iho  luuiislup  mill  ol 

0. 1voiiimoiil  li.is  iioNoi  hooii  liiiKIiuii.il  .iml  ul  llio 
luw  iiship  uuvoiniiioiils  « hioh  «oio  osi.ihhshod.  m;iii\  o.iii 
iiu  luiijioi  poilumi  ihoii  piosiiihoil  IiiikIiuiis 

ll  IS  iiui  o.is\  lu  mo.isiiio  Iho  oMoiil  ul  iho  suoi.il  ousis 
i>l  .p.Ko  hill  ihoio  Is  nil  ilunhl  ih.il  lho\  o\is|  \|.iii\  ul 
iho  susis  111.1.111  in  iho  luiin  ul  snhsnlios  m.nlo  h\  Iik.iI. 
Si.iio.  .mil  I odoi.ll  (luvoiiiinonis  Kni.il  olos liilii.;iiiun 
.nid  llio  K I I)  .110  ox.iinplos  khoio  uihoi  sojmioiils  ul 
iho  pupni.iliuii  piuvnlo  .1  snhsid\  Im  ihoii  upoi.iliun  in 
Iho  spnisoK  solllod  .iio.is,  (llhoi  sui.'i;il  susis  .no  nul 
.ippmoiil  .ll  unco  bill  hocuino  oMdonl  .it  sumo  l.itoi  d.ilo 
ln.ido(|ii.ilo  si.huuhii):  in.i\  nui  ho  .ipp.iioni  up  nnlil 
cullopo  onlr.iiico  ox.iiniii.iliuns  .no  l.ikoii  Iho  ousis  ul 
in.iiiil.iimii)’  .1  l\M)-d\\olhn^  hunsohuld  lui  sohuul 
pni[iiisos  lino  un  iho  l.iiiii  .iiid  Iho  ulhor  in  luvvn. 
lopiosonls  .1  lii):hoi  suci.il  oust  ul  spino  wlikli  .1  inuio 
doiisoly  solllod  .iro.i  ssmild  nul  loipino  Iho  Imsoi 
ipi.iliU  III  ni.inv  soiuoos  lunnd  in  iho  ini.il  .no.is  :dsu 
lopiosonls  .1  Siki.il  ousi  I hoso  llkllldo  iii.idoi|ii.ilo 

1. Kililios  lui  lolip'iiin.  inodk.il  s.iio.  s.no  lui  ilioiipod.  Iho 
inoill.div  ill  .iiid  lol.iidod.  pilsuiiois  .iiid  |iivonilo 
iilloiidois  Ml  III  llioso  iiisis  oxisl  .mil  .110  si^nilk.iiil 
lliuiiiphuni  Iho  ini.d  .nous  .nid  oson  in  sumo  iiih.ni  ,110.1s 
III  Iho  hiisni 
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iho  \ood  lor  Soil  iiiul  Wiilor  ( inisoTMilion 

Kol.ilod  lu  Iho  siki.d  ..iisis  c.iiisod  hy  iho  spjiso 
doiisily  III  iho  ini.d  .no.is  .no  llio  msis  lol.ilod  lu  llio 
solociMis  111  unl-niii;i,iliun  Mioi.iliun  limn  iho  h.isin 
.ippo.ns  111  ho  hiplily  .ipo  soloslivo  uilh  iho  liiohosi  r.iio 
hoinp  in  iho  yuiini;  .nliill  c.ilopuiy.  A nninhoi  ul  lo.ismis 
Im  iho  sokkiiMly  ul  iho  unl-iiimi.ilimi  li.iso  hoon  unon, 
.ill  III  whkii  .110  h.isk.illy  lol.iiod  lu  llio  l.kl  lh.ii  iho 
nloIiupulil.nl  .no.is  pimido  nimo  dosii.ihlo  |uh  uppuiin- 
nilios  ih.in  iho  ini.il  .no.is.  I Ins  is  p.nlktil.nly  Inio  Im 
ihoodiic.ilod  .ind  highly  ii.nnod 

( )iio  III  iho  siomlk.ini  lo.ilnios  ul  iho  ounuiii; 
nnnihoisul  iho  .lood  kilinn  iho  h.ism  is  ili.il  ihoy  lond  lu 
chisloi  III  Iho  sm.dloi  imsiis  milsido  ul  iho  nih.ni  .no.is 
Siiidios  in  luk.i  indic.ito  ih.il  ilioio  is  .1  cmisisiont 
iikioiiso  III  iho  piiipmiiun  ui  ihuso  u.s  .md  mot  .is  tho 
si/o  ul  iho  cunnnnmiy  dos lo.isos  u nh  iho  hiyihosi  i.iio  in 
iho  liiunsiil  I .lIlMMii  2.''ll(l  Simil.n  lionds  .ippo.n  lu  ho 
lino  lliiuiiL’hunl  Iho  h.isin 

\Mi.ii  ul  (ho  pouplo  ssliu  .no  s.illod  npmi  lu  siippmi 
iho  soivki’s  nooiloil  III  ihoso  .no.is'  I ud.is . Iho  .loiiciil 
liii.ilisis  III  iho  h.isin  s.in  ho  oimipod  inlu  llnoo  soi\ 
oonoi.il  i.ilo.om los  Iho  liisi  inmipino  cunl.iins  ihuso 
ni.iii.ioois  khii  .no  yunnj;  l.iimly  nioii.  sli.ii.ioloii/od  In 
ihon  uio.il  nood  Im  inusi  ul  iho  siki.il  somcos  .nul  In  .1 
cuinp.n.iluo  sin.ill  .ihihiy  lu  p.iy  Ihoy  .110  nul  uillnpo. 
.mil  i|iiilo  ulion  dll  nul  li.iio  iho  i.ip.miy  lu  |\i\  Im 
siki.d  soiskos.  moil  ihunph  ihoii  l.niiihos  .110  Iho  musi 
hkoly  III  honolil  limn  ihom. 

M.in.ipois  III  Iho  soound  pimipinp  .110  ihuso  lli.il  ,110  in 
.1  iildoi  .100  ,i;iun|i.  Ii.iso  osi.ihhshod  ihomsoKos.  .nid  h.uo 
hooii  niudoi.iloly  sikiosslnl  lhiiim:h  iho  \o.ns  I lim  .110 
nul  .IS  hkoK  III  h.uo  \ mini;  l.nmhos.  ,md  il  lho\  du.  tho\ 
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Sonu’  Sm;ill  ( onimimilii-N  \Nill  Hiul  ll  Kilfiiiill 
I ()  SurM\e 

-.111  ti’iii’i.ilK  .illiMil  III  m.iml.iiii  .1  lONitkiKi'  in  ,i  nc.iihv 
li'«ii  III  i.il\  .Hill  i|iiilc  I'lli'ii  I'U'U’i  lliiv  ii\i.'i  p;i>  iiii;  Im 
li'i.il  M'l'iii'v  .il  llioii  1.11111  III  i.iiuli  \liiu'  i'lli.’ii  Ih.iii 
iii'i.  lliiN  iii.iii.ii;a  11  Mill  \i'i\  iiili.-ii.'ili.\l  111  iiwiiil.iiiiiin:  .1 
lll^ll  k'\cl  111  invl.ll  1VHK01  111  lliv  llll.ll  .lIvMi. 

Ilk'  lliiivl  fiv'ik'i.il  ennipiiii;  nl  lliv  iiii.il  iii.iii.iiivi i ii 
vi'llipilivil  Hi  [Viipk’  .Hill  iml  lIllllHIli  H|k'l.llllli;  .1 

■'linciiiu  HViikkl  " vMiwipnsv  willi  1cm  . il  .ni\ . I.miilv 

iihli>;.iliHiii  III  ilic  llll.ll  .iic.i  III  llin  v.ip.iviu  . ilk'  uciici.il 
ucM  11  viiliiiiL’  llic  vHiimimiilv.  ciIik.iIihii.iI,  .nul  piiklic 

iCIMvC  vHili  111  .1  lllllllllUllll. 

KclmuIIcii  III  llic  cxlciil  Hi  llic  Inline  HiiMiiiUl.iliHii. 
llicic  Mill  he  .1  uiiinp  111  peii|ile  mIih  Mill  vlnniie  In 

teiii.iin  III  llie  iiii.il  .iie.n  kn  .i  inniiliei  hI  ie.iiiini  I ven 
itiiiiii;li  llieie  penple  inii:lil  lie.imie  ninie  h|  ihe  .il'ii 
hnlei  III  llll.ll  liiiiie.  llie\  Mill  ilill  ik'in.iiHl  nki.il 

iei\  ivCi 

< .III  llie  llll.ll  .ne.n  .ivlevpi.ileU  pnkkle  the  kiinli  .iinl 
llie  .iiniiiiiil  111  leivivci  mIiivIi  Mill  he  ileiii.iikleil’  \l 
iiiiiie  |iHiiil.  llie  viinlniiinie  ilnlli  in  llie  iel llenieni 
p.illeiiii  .iiki  llie  ileni.nuli  mIikIi  Mill  he  niipHicil  Mill 
iei|iine  iicm  p.illeim  hI  mvi.il  nuliliiliHiii.  p.illeim  lli.il 
iii.i\  he  hellei  .ihle  in  eupe  Milk  iiiii-iniei.iliHii  .iinl  llie 
piiihleiiii  111  lii(;li  viiiiveiili.iliHiii  nl  ilepeinlenl  pupnl.i 
liiiiH  In  l.ivl.  iinivli  111  llie  ivliiiiil  iliiiiii  I ieiii)>.ini/.iliHii 
.111(1  llie  iiki.ll  piHpi.nni  nnli.iled  leveiilK  hv  .Sl.ile  .nnl 
I eilei.il  le^ilil.iliiin  .iie  .illeinpli  In  piiklike  llieie  iicm 
p.illeim 

I HiivHiiiil.nil  Milli  llie  Hill  iinia.iiiHii  hI  llie  iiii.tl 
piipnl.iliiin  Inn  heeii  .i  i.illiei  ili.nii.ilk  . hnl  leledive. 
iniiMili  III  llie  inh.ni  .ne.n  DiiK  I'  peiveiil  nl  ilie 
piipnl.iliHii  in  llie  h.iini  n vinrenlK  v Lined  .n  ini.il. 
vHliip.iied  111  .ihmil  (ill  peueiil  in  I‘I4U  Mmeikei  h'' 
peiveiil  III  llie  iiilnni  piipnl.iliHii  n vunvenli.iled  in 
I I ineliiipiilil.ni  .ne.n.  miiIi  Deiivei  (Ini.ili.i  .nid  k.iin.ii 
( il\  .kviiniiliii^  Ihi  llnee  liiinlln  nl  llie  nih.in  lnl.il  In 


I'liill  hiiK  llie  D.ikiii.n  lein.nned  pieduniin.ileK  iin.il 
Miili  lei'  lli.ni  'll  peiveiil  id  ilieii  pupnl.iliHin  kune  in 
inh.ni  pl.uei  Ikiueiei.  lke\  lim  Mill  priih.ihK  k.iie  i 
iii.i|Hiii\  III  ilk’ll  |iHpnl.iliHn  III  Ike  inh.ni  .ne.n  In  ike 
tie\l  deveinii.il  leinin. 

I lie  jiiiiMlk  111  Ike  nih.iii  .ne.n  k.n  keen  eie.ii  eiiHiieh 
111  iiiHie  ik.in  idlii'l  ike  pi'piil.ilinn  Ihmv'i  hI  ike  ini.d 
.ne.n  .iiid  Ike  h.nin  il.ilei  k.n  e k.id  .i  imhm  me  pupiil.iliHii 
IlnMevei  iken  l’ihmiIi  k.n  keen  uiniidei.ihK  lei.  lli.in  II 
Munld  he  liHiii  Ike  n.ilin.il  iik  ie.iieid  pupnl.iiinii  I kii 
.1  knee  pei.enl.iee  id  ike  nnei.illl-  k.n  lell  Ike  h.i.in 
eiilnek  I "i  e'..nnple  Ike  eiliei  in  Sunlli  llikid.i  k.id  .i 
kiek  .eii'Mlk  i.ile  heiMeen  I'l'l)  .nid  l'n,i|  hnl  llie 
piipnl.iliHii  111  le.ne  hn  ike  eiilne  il.ile  M.n  miK 
’ [k'lvv'id  I inieiilK  n'lne  pielninn.iiv  eilini.ilei 

indk.iie  ili.d  hulk  ^^\HnnIle  .ind  Sunili  li.ikm.i  inieki 
e\j'eiieike  ,i  net  Ih  .hI  ['Hpiil.iiinii  diiiine  Ike  l‘|(•^■'ll 
vlv'v  .llie 

I lie  inh.ni  eiinMli  k.n  e.nied  iienilu .iniK  heiMeeii 
.iliei.  I lie  inh.ni  veiilen  mIiIvIi  k.ne  leiikiiiievl  de 
pendeiil  iipnii  piHudnie  M-mwi  in  .leiiviilline  k.ne  ind 
leiided  III  eiiiM  .11  kill  .11  ilime  Milk  in.nnii.iv ini me 
h.iiv'  I nilkei.  Ike  l.iieei  inh.ni  .ne.n  k.ne  leiuled  in 

k. ne  kiekei  emMlk  i.ilei  lli.m  ike  iin.illei  .ne.n  I lie 
eSvepliHin  .ne  Ike  vHiinle  m'.iIi  hi  invun  mIiIvIi  k;ne 
keen  .ihle  I"  lel.nii  "ikei  eineiiniieiil.il  liiiivIiHin  Ihmih 
mIiivIi  k.ne  keen  .ihle  in  vlevekip  ininnl  iv'iUvi'i  .niil 
iHMin  mIiIvIi  k.ne  hevniiie  hediniiiii  .Hmimnnliei  hn 

l. iieei  ink. Ill  neiekhiin,  Ike  vdiei  miiIi  ■'  mill  in  luiiiiil 
I'lipnl.iliHin  k.ne  leiuled  Ih  lem.ini  lel.iineK  ii.thle  m 
eiHM  ilpekll>  I lie  e\vepliHin  leeiii  In  he  ikine  Milk 
vl/.ihle  eineiiimenl.il  m edin.iliHii.il  iiiililiilinin  .nnl 
lliHie  mIiIvIi  k.ne  keen  .ihle  In  .illnivl  .i  iii.iihi  iiidinlie 
.ink  ’ .1  iiii.d  piHveiinie  pl.nil  I lie  v iliei  n\ei  IliiHlIl 
k.ne  li.nl  ike  l.iieeil  peueni.iee  h|  en'Mik.  pji iiviil.n K 
ike  l.npe  ineliH|iii|il.iii  venlei-  IkeeinMlk  i.ilei  niiln.ile 
Ik.il  ike  eeiiei.il  iviuve  .eiilei-  Ih'Ihm  Iii.IHIIi  pupnl.iliHii 
k.ne  iiid  i.ned  Ihh  mcII  .n  .i  iiile 

I lie  SI. nnl  .ml  \leliH|iHkl.ni  Si.iinliv.il  \ie.n  I S\|S  \ . i 

k. ne  espeiieiivvil  \ei\  knee  .nnl  i.ilkei  vmiil.iiil  pupul.i 
liHii  iiivie.nei  iiiivv  ike  I'l'll'i  Witk  ike  pinvihle 
eXvepliHii  id  Deinei  llieie  viliei  k.ne  vHiiInnied  In 
linivliHii  .n  ike  ^.iteM.m  hI  vniiniieive  miiIiiii  llie  h.nin 
III  .iddiliHii.  Iken  h.nei  k.ne  keen  dnenilivvl  miiIi 
ni.miil.ivUiinie.  pndeniHii.il  lemwi.  .nnl  inneiinneiil.il 
liiiivliHin  hevHinmi:  mipHii.nil  leiniienli  id  iken 
evHiiHiinei 

Deinei  n miiiel Iniii;  id  .i  ipevi.il  v.ne  II  k.n  keen  .ihle 
111  nivie.ne  ili  evHiiinniv  k.ne  In  .illi.ivime  leeiHii.il 
idlivv‘1  id  ii.iliHii.il  vidpHi.iliHin.  leie.iivk  iiiiIiIiiIIhih 
liiilii  nidinlie  mIiivIi  n nm  .nheneK  .illevled  In  kii;li 
li.nnpHi i.ii lull  vHil..  I edei.il  idlieei.  .nul  nnki.iu  nnl.il 

l. iliHin  ( Hniei|iienll\  . ike  vil\  iiiHineMli.il  .iiihiii.iIhiii 
lime  111  innnedi.ile  kmieil.iinl  .ililiHni:k  Liiee  m .ne.il 
eMeiii.  Il  iei\  ip.ineK  ['npiil.iled  .nid  vHiiliihiilei 
lel.ilneK  kllle  In  ike  eiU  i evHiiHiin  I lie  vii\  n 
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I'lmuriK  Mipi'i'i li'il  In  k.ipii.il  .mil  m.iiki'li  iiliiili  .in’ 
Ini  .Ill'll  nillMili’  nl  llii'  li.iMii 

(Ini'  nl  llii-  ii’ii  Ninkiiij;  I li.ii.ii  li'i  I'l  iis  nl  llii- I'.imm  n 
ilk-  .ihvi’iki’  nl  l.iipi-  llth.in  pnpill.illniis  nil  llii’  pl.ilin  III 
I.II.  lIli’  l.llpl”>l  inlki’MlI.lllnll  nl  llli’  mh.in  pnpul.lllnll  n 
.ilniii;  ilk’  I’.iili'iii  I’llpi’  nl  Ilk'  b.islli  .ilkl  llk’li’  n .1 
k’inilil.ii\  vniki’llll.ilinil  .ilnllj;  ilk'  InnI  nl  ilk’  lliniiii 

I. IIIIS  III  ilk’  Mi’ll  Hl’IMl’t’ll  lIll’M’  IMII  ilk’ll’  Jii’  miIii.iIK 
lin  iiib.iii  pl.ki’i  nl  iniiM’i|iii’lki’ 

I III’  ili’llinill.ipllli  illllli  ll.lU’  pinillki’il  ilk’ll  ill.lli’  nl 
pinhii’llli  I Ik’  l.llpi’  lllb.ill  lilllll\  nl  pnpiil.il inn  sliki’  ilk’ 
l‘>'ll'i  ll.li  ii’Il.llIlK  .iilili’il  In  Ilk’  Mknil  .mil  I’l'nlinlllk 
pinbli’iin  Iniilkl  III  iiinil  nl  ibi’  l.irpci  I'llk’i  Inil.n  1 lii’ 
ii’l.ilki’U  liiiili  Miii.il  mill  Ml  ilk’  nii.il  .iri’.ii  bmni;lil 
.ibnill  bi’i.illM’  nl  liiM  ili’llilll  pnpill.illniii  .no  .ilni 
iiiiuiii’il  III  llio  iilii’s  bill  .illribnii’il  innicMli.il  in  lii^li 
di’llillk’i  Ilk’ll’  lllpll  ili’llilU  pnpiil.llinili  li.ivo  li’il  In 
olk’lln  .Ilkl  lUllll  ininlllinili.  .in  illkl  M.ili’l  [inlliillnll.  .mil 
Ui’ik’i.il  nib.ni  iiiiii’il  ili’iiiiiimp  liniii  liii!li  l.ixoi  mIiiiIi 
i.nninl  ki’i’|i  p.iio  Milli  Ilk’  iikii’.iini(;  iiooil  Ini  belloi 
liniiinip.  Ii.mipnrl.ilinn  iviloitli.  jikl.  in  gi’iii’Kil.  .1 
ipi.ilili  I’m nnnmonl  tor  liinij;  \i  llio  iilioi  pinvoil  in  bo 
llio  i.ilol>  i.iUo  Ini  llio  nnl-niipi.ilinn  Irnm  innil  Jioni. 
llk’io  .noai  iii.is  boiniiio  llio  "i.ilol\  v.ilvo  " Ini  pnpnl.i- 
iinii  ilnpoinnn  liniii  llio  liiplily  iniiiioiloil  nibaii  .iroas 
b.iik  In  llio  m1.1l  aioas.  l lio  l\po  nl  nln.ilinii  iloionboil  n 

II. 1l1n11.1l  III  1I1.11.I1I01.  aiiil  .illlinni:li  iii.ni>  nl  llio  baim'i 
llk’linpnin.m  aio.ii  .no  l.iiod  Mill)  llioio  ptnbloilli.  lbo> 
.no  poiliapi  nl  lonoi  iiia^iiiliiilo  lli.ni  llinio  nl  nllioi 
iiiaini  iilioi  nl  llio  Nalinii 

Willi  111  iniilniuiiig  oiniinnik  anil  iloiiinjiiapliii  pmb- 
li’illi.  llio  banii  II  ilill  III  a poiinil  nl  .kl|uilllk’lil  ll  11  illll 
in  .1  pinooii  nl  Inal  .mil  oiinr  in  llio  ipioil  In  ailinil  In 
llio  pliyik.il  anil  iniial  cmnniinionl, 

ETHNIC  GROUPS 

I bo  ponpio  mIiii  M’llloii  111  llio  baini  iroaloil  a niimboi 
nl  iliilniilivo  ollinii  aioai  I U’li  llinnpli  ninil  nl  llio 
M’llloinonl  M.ii  b>  iiiiliiiilnal  lamilioi  lallioi  lli.ni  by 
giniipi  nl  mlnniili.  llioio  Mas  a loikloiky  In  olnslor  by 
nalinnalily  inin  lulinral  iilanils  llirniijllinnl  llio  haiin 
I Inn.  llioio  Moro  iiuilioinus  inikonlialiniis  nl  lolllorsnl 
(lOiniaii  I’Mrailinn  in  \1iisniiri.  Kansas.  Nobiaska.  ami 
Mniilana.  Knssi.nis  in  llio  Dakntas.  ( niniailn.  ami 
Sohrask.i.  ami  \ntMogians  in  Nnrili  D.iknia  ami 
Mniilana  In  ailililinn  In  llio  ilusloiinj:  nl  llio  ponpio 
Miili  sinnlai  iialinnal  nriyinis.  llioio  More  iniiconlraliniis 
nl  seniors  linni  spoiilk  aioas  nl  llio  Kalinii.  Ini 
ox.niipio,  llio  ()/.nk  I’l.iloans  moio  nioupioii  piniiaiily  by 
solllois  Irnm  llio  snniliorii  Appalaililans.  nnilliMosloiii 
Missniiri  Mas  nioupiod  laipoly  by  ponpio  linni  llio  I'lipoi 
Snulli.  snnio  areas  in  Kansas  wore  alinnsi  onliioly  solllod 
by  ponpio  Irnm  Oliin  and  Indiana,  ami  nilioi  areas  in 
Kansas,  by  seniors  Irnm  Kom  I iigland  llio  loiiinaiils  nl 
llioso  sollloinonl  uimoiiliatiniis  .110  slill  disconiablo 
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llio  piodniiiiii.ilo  nalinnalily  jirniipi  lli.il  i.imo  In  llio 
basin  Moio  llio  (n’miaiii  Kiiinans.  SniMopians.  SmoiIos. 
( /oilii.  Ilaliaiis  and  llio  I njiliili.  in  abniil  llial  nimioikal 
niiloi  I III'  (lOini.mi  .iiinimlod  tni  .ibniil  JU  poiioni  nt 
llio  Inioipn  bnin  pnpiil.ilinii  IlnMoioi.  ll  all  nl  llio 
(K’nplo  Milli  a Uiiliili  Isles  b.iikpinimd  moio  prnupod 
injK’llioi.  llioy  Mniild  pinbably  iii.il  llio  ( lOimaiis  as  llio 
iiinil  mnnoinns.  In  addilinn.  llioio  moio  sovoral  nlhoi 
iialiniialilios  bill  llioii  luimbois  moio  lol.iliM’ly  small  liy 
and  larpo.  il  n llio  dosiond.inls  nl  llioso  niipiii.il  sollloii 
llial  niiiipy  llio  b.iim  md.iy  Ini  lalor  niiniipralinii  has 
boon  ii’laliM’ly  nii.ill 

llio  pnpiilalinli  shills,  o.isk’i  onmiliiinkalinns  and 
liallspnilallnii.  nillilaiy  soivko.  .ilid  llio  ponoi.il  snoial 
mnbilily  nl  llio  basin  has  londod  In  him  Iho  bniiiidai  10s 
nl  llinst  nl  llio  illllllial  Islands  MlkO  iho  solllomoiil  days 
Inil.iy.  iho  niainiily  nl  iho  pnpiilalinn  has  liilly  assinii- 
l.ilod  and  Is  appin.khiiip  iho  insmnpnhlan  alliindo 
oxhibili’d  III  Iho  mnio  donsoly  solllod  pails  nl  iho 
N.ilinn  IlnMosor,  snnio  nl  iho  olhnk  I'hislois  .110  siill  in 
ovidoikO  and  are  dislinpiiishablo  by  ihoir  knishi|i 
I'alloins.  lohpiniis  msliliiliniis.  and  iho  poi polnalinii  nl 
ilk’ll  Iialinnal  lanpiiapos. 

Iho  Indians  .110  baskally  a rniaiioially  pnni  ponpio, 
and  aio  inikonlialod  nil  2.5  losoivaliniis  Iho  Indian 
laniily  animal  iiiinmo  avoiapos  midoi  S.'.UOO  and  Is  ntlon 
boliiM  SI, (too  Iho  bask  ooniinniy  Ini  Iho  lOsoisaliniis 
has  boon  laikhmp.  snnio  laiminp.  and  iho  loasmp  nl  land 
in  M illies.  Tiaihlinnally . imomplnvnionl  has  hoon  hiph 
nil  Iho  losoivalinns  Milh  lalos  nl  nvoi  .'ll)  poioonl  iinl 
iiiknnininn.  and  laioly  h.is  iho  slaiidaid  nl  hvmp  nn 
lOsoivalinns  kopi  pan’  Milh  iho  losl  nl  iho  basin  And.  in 
many  mslamos,  iho  slamlaid  nl  hvmp  nii  iho  losoiva- 
linns  has  nni  boon  iismp  as  Iasi  as  in  iho  losi  nl  iho 
basin's  snoioly  { nnsoipionlly  . snnio  nl  iho  losoivalinns 
aio  .kliially  pnnioi  in  lolalinn  In  iho  losi  nl  smioly 


Piiblio  Hoiisinp  Enables  Indian  Eamilios  lo  Move 
Erom  Haro  Shollor.  As  SIiomii  On  Iho  Eoll, 

I o Moro  Adoi|iialo  Housing 
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I Ik-  liuli.in  mhos  ol  iho  h.isiti  li.ixo  m>vominonI.il 
iiisliuilioiis  p.illoriioJ  on  mm  IikIi.iii  piiiKiplos  hut 
\shioli  h.iso  .1  poi.iili.it  .mloiiiMMy  sol  Inilli  in  lio.ilios  .nul 
suhsospionl  loi;isl.ilioii  I nh,il  ,iml  .illollod  lmli.iii  l.nul. 
sslikh  IS  liokl  m liusi  h>  llio  I'miod  Sl,iIos  ( imoiimioiil , 
Is  siihiosi  to  mh.ll  .nul  losloi.il  himsiIuIioii  hnl  nnl  In 
Si.iio.  oiuiMl\.  iM  oily  iiiiisilulum  ihns.  tins  l.nul  is 
noillioi  snh|0sl  in  l.i\.ilinn  ni  nilioi  .issossmonl  hy  llio 
Si.iio  .nul  onnniy  finvoiMinonls,  nnr  In  St.ilo  .nul  oniiniy 
l.isss  ensoiiini);  l.nul  nso  .nul  dovolnptnonl 

Iho  [Koiili.n  .inlniinniy  nl  ilio  liuli.in  mhos  on.ihlos 
llioin  In  .ippo.il  ilnoolly  In  llio  Cniigioss  Im  spooi.il 
loiiisl.iiinii  I Ills  li.is  boon  o\oroisod  nn  ininioinns 
luo.isiniis  hy  v.ninns  mhos.  losiillinyi  in  I oiloial  lonisla- 
linn  posiili.n  In  niily  niio  spooilio  mho. 

llio  Indi.iiis.  wiili  llion  dillorniyi  oonnnnno  .nul  snoi.il 
oli.iuiolorislios.  li.ivo  In  ho  onnsidoiod  .is  sopaulo  onlilios 
III  llio  pl.ininnj;  nl  losnnroo  doooinpinonis  IViluips  iho 
innsi  sonnus  nnsl.iko  lluil  omild  ho  inudo  is  in  .issinno. 
sniisoinusly  nr  nnl.  that  ihoy  havo  iho  saino  o.ihu's.  iho 
samo  snoi.il  philnsnphios.  ni  iho  samo  niilinnks  nn  hlo  as 
.110  onnnnnnly  asonhod  in  iho  whilo  onnnmnniios  w ilhni 
iho  hasin 

THE  CURRENT  ECONOMY 

Fnday.  as  m Iho  past.  afiMoiillnio  is  an  nnpnil.inl 
moans  nl  hvohhnnd  and  iho  ina|nr  prnduoot  nl  ssoahh 
wilhni  Iho  hasni  I ovo  nihoi  ma|ni  loglnns  in  Iho  I inlod 
Sl.itos  oupial  iho  Missnnii  Hasni  m ihc  prndiiolinn  nl 
small  grams  and  moat,  iho  hasin's  spooiailios.  Rognl.nly. 
Iho  hasm  prndiioos  a Ihnd  ni  mnro  nl  iho  Nalmn's 
vohoal.  .h)  poroonl  nl  its  snrglumi  and  harloy  . 20  porooni 


nl  Iho  snrn.  and  20  poiooni  nl  iho  nals  In  addilinn.  iho 
hasni  pindiioos  40  poiooni  nl  iho  lyo  m iho  l iiitod 
Slalos.  '0  poroonl  nl  iho  sugar  hoots,  and  hall  nl  iho 
llavsood  In  iho  hvoslmk  oalogniios.  Iho  hasin  prndiuos 
nno  lnnith  nl  Iho  Salinii's  lorl  moal  animals,  oatllo  and 
oahos.  lings,  and  shoop  I Ins  is  aoonmphshod  nn  appinxi- 
nialoly  I*'  poroonl  nl  Iho  land  aioa  vulhm  Iho  I nilod 
Slalos. 

Il  IS  impnssihlo  In  oslimalo  hnw  nuuh  nl  iho  Inlal 
oonnnmy . oiihoi  dnoolly  nr  mdiioolly.  is  dopondoiil 
iipnn  agrioiiltiiio  Miioh  nl  iho  nniionnmindily  sogmont  is 
niado  up  nl  siioh  Ihiiigs  as  maohmoiy  maniloiianoo.  lood 
giindmg.  Inol  dohvory . oloolrio  pnwoi  supply,  and  simitai 
sorsioos  mado  diioslly  in  Iho  larmor  and  dopondoiil  upnii 
Ills  monmo  In  addilinn.  iho  pinoossmg  nl  Innd  is  hy  lar 
iho  largosl  manulaoluimg  sogmont  vmiIiim  tho  hasni.  Iho 
largo  hvoslnok  markols  and  nuniornus  moal  paokiiig 
plants  nl  Sinux  halls.  Siniix  C ily.  Omaha.  Si  Insoph, 
and  Kansas  City  are  hasio  In  thou  ooniinmios  In  taol. 
moal  paokmg  is  iho  largosl  single  Innd  prnoossmg 
mdusiry  wilhiii  Iho  hasni. 

l.von  wilh  the  dooioasos  in  agrioullur.il  omplnymoiit 
duo  to  the  inler-rolalod  rural  nut-migralinn  and  the 
mooham/alinn  nl  iho  larms.  this  soolni  still  aoonunis  Ini 
mnro  jnhs  than  dues  any  nl  tho  nihoi  piimary  mdiislrios. 
Only  the  nnnonmmndily  Isorvioo  and  liados)  soolni 
omplnys  mnro  people.  In  onniiasl.  mimng  indusiries 
altnid  work  nppnilunilies  Inr  only  poroonl  nl  Iho 
lahni  Inroo  and  manulaoluiing  aolivilies  pinudo  less 
Ilian  S peroent  nl  the  |nhs  \Mihm  iho  hasin.  Tahlos  4 
and  .“i  show  hlslniioal  values  nl  pnpiilalinn.  employ  monl. 
and  eainmgs  Inr  vaiinus  segmenis  nl  the  hasin's 
eonnnmy. 


Table  4 UNITED  STATES  AND  BASIN  EMPLOYMENT  AND  POPULATION 
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1 i 
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I3I.'),‘'4 
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131.2  34 

7. nr.  .3 
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7.931 
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43.37.1 

2.2  3h 

37.4  75 

2.7lh 

66.373 

2,985 

\^ru  ultiirc 

s.r>70 
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7.I4X 
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4.328 

312 

ManuljL  luring 

I0.7.S.3 

1 1911 

14.I3IS 

2KS 

18.229 

411 

( )llK*r  < omincKlity 

3.1133 

120 

4.433 

2(13 

4.633 

216 

SoiKominodil> 

22.y|7 

1.134 

3I.U.3h 

1 .484 

38.963 

1 .846 

1 inplo>iiu-nl  Population  in  Percent  1 

3.3.0 

33  0 

3h.() 

38.3 

.37  6 

37  6 

liaMn/l’  S 1 iiiploymcnt  in  Percent 

4 9 

4.7 

4 .3 

Table  5 - EARNINGS  PER  EMPLOYEE  BY  MAJOR  EMPLOY^'ENT  GROUP 
NATION  AND  MISSOURI  BASIN 


f mployment  (*roup 

1940 

19.30 

I960 

Nation  | 

1 Hasin 

Nation 

Basin  i 

I Nation 

Hasin 

(Current  i><»llars) 

Agru  ulture 

646 

794 

2.241 

1 3.1  II 

3.138 

3.181 

Manulai  turing 

1 .5 1 7 

1 ,40.3 

.3 .5  2 7 

1 3.342 

5.038 

4,443 

( Mher  ( oninuHlily 

1,236 

1,019 

3.212 

1 2.894 

3.309 

3.515 

Nom.mninodily 

1.620 

1.381 

.3.167 

' 2.924  j 

4.436 

4,034 

.13 
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soi\i..cs  ail'  looatikl  in  tlic  laipor  sitios  but  am  lamK 
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PROJECTIONS  OF  THE  FUTURE  ECONOMY 

Hasiki  piiikipallv  on  liistoik  tionds.  pionvtions  ol 
ilk'  i'i.onont\  to  llic  \cai  dltJU  liaii'  bci'ii  inadc  loi 
plaiinini:  piiiposi's  lablos’’  ami  b siiniinaii/c  pio|Cslal 
ccononik  paiaiik'li'is.  sikli  as  popniaiion.  oinplov iik’iit . 
iikoini'.  aikl  caininps. 

Table  7 PROJECTIONS  OF  POPULATION  AND 
EMPLOYMENT  MISSOURI  BASIN 
1980,  2000,  AND  2020 


Population  and  1 

1 mploymenl  (iroup 

1 

1 wo 

2000 

2020 

Population 

10.4.0 

1 lliousaiKl  1 

I4..14.S 

20.060 

1 mpU»>  ment 

4.1174 

7.H26 

\)*rk  ulturc 

,L7<' 

272 

24  0 

Nl.inul.K  tunii)! 

S70 

1.202 

Other  ( oimnodits 

.106 

4 16 

57K 

\ofuommt»dii> 

:.774 

4.024 

.‘i.707 

1 tnptoNtncnl  in  Pcrkcni 
ot  Population 

.0.1 

10  0 

.10  0 

ll  appears  that  aj’iktilliiie  lull  eonliiuic  to  doiwuate 
llie  basin's  eeononn  well  into  llie  liiliiie  MaiuilaeUiiiiij; 
and  aii\  (iiovuli  in  lieavv  indiisiry  the  basin  experiences 
will  (.onliniie  lo  be  eoneenlialed  in  llie  nieliopoliian 
areas  Mineials  and  innbei  will  be  nnporlani  eeonomie 
bases  oiiK  in  a lew  loealilies  wliere  these  lesoiiiees 
(leeiii  llieie  IS  mil  loo  inneli  likelihood  lhal  ihe  basin 
will  jrain  sijinilieanl  einployinenl  liotn  the  lelininp  of 
pelrolenni  or  inelals  oulside  ol  the  lai^e  iiihan  areas. 
\Nilh  the  expeeled  coninuialion  ol  onl  nn^iialion  Iroiii 
the  rural  areas.  Ihe  small  towns  will  eoiilmiie  lo  lose 


Table  8 PROJECTED  PER  CAPITA  PERSONAL 
INCOME  EXPRESSED  AS  A PERCENT 
Ol  THE  NATION 
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Western  1 )akota 

X7..‘l 

00.7 

100.4 

1 astern  Dakota 
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06  0 

I opeka 

I I0X.6I 

1 102.41 

(OO.h) 

l ower  Missouri 

05  1 

06  1 

0(),K 

Kanvis  ( it> 

(107  Ol 

(105.01 

(102  7) 

Springfield 

(06  2) 

(06.7 1 

(OK, 2) 

ihen  setviee  tuneUvius  bi  linger  ncighli 

ors  unless  lhe\  aie 

able  to  diversity  into 

such  ihmgs 

as 

iininsm 

and  hghi 

mdiislry.  In  short,  il 

appears  that 

the  trends 

sinee  the 

I'LUi'sw'ill  eontiiuie  in 

the  liilure. 

There  is  a growing;  awareness  within  the  b.isni  iliai  a 
more  erileient  nlili/alion  ol  the  water  and  related  lami 
lesomees  may  help  m slabih/mg  Ihe  populalion  shills 
wlneh  have  been  oeeurrmg  Walei  lesourees  development 
IS  mil  the  entire  soliilion  lo  Ihe  demogiaiilne  and 
eeoiionik  problems  ol  Ihe  basin,  bul  il  is  tell  that  il  van 
be  a sigmluanl  [lait  ol  iheii  solution. 


CHAPTER  4 


EXISTING  SITUATION 


Siik'o  I'l.miiitif:  111!  ilk-  lullin'  miM  Ik'  h.iscil  I'lf^i  on  a 
deal  uiklcntaiklmi;  nl  llic  pioxailiiif:  vilualmn,  ilk'  plan 
lot  ik'U'liipiik'Mt  111  land  and  vvali'i  K'snuiccs  to  mcol 
Inlnic  u'lpnii'iik'nlv  was  loinuilalod  nil  a rnuiidalion 
i.nnMslinj;  nl  niM'iilniicv  nl  llic  aiailahli'  land  ami  kaU'i 
li'MiiiKi's,  Ilk'  oMonI  nl  cniu'lil  di'vclnpilk'nl  and  ilk'  nl 
llk'M'  n."-nnn.i's.  ilk'  pinhli'iin  klikli  k'lnam  nniCM'lu'd. 
and  ilk'  pu'^ailnip  U'fial  and  iinlilnliniial  Lklnisivlikli 
lia\i'  ilikoiik'd  ilk'  di'ii'Inpiik'HI  and  inanaiii'nk'nl  nl 
kaU'i  and  laikl  iCMinii.es  I Inkevei . nnl  all  aspoi  Is  nl  llie 
pic'ailnij:  siUialinn  aie  eipialK  sleai.  pailialU  hesaiise  nl 
llllillalinns  nl  availahle  dala  and  pailialK  tk'sause  vsalei 
enii'istenlK  leliiss's  In  icsnf;ni/e  llie  heliauni  iliaiaslei 
isiks  and  iiislilniinnal  ai lan^einenls  nnpnsed  In  man 

LEGAL  AND  INST ITUTtON AL 
CONSIDERATIONS 

llie  viiiienl  sialiis  nl  lami  and  ssalei  lesnunes 
develnpnienl  in  ilie  Missnnii  Kisei  Uasin  has  hnnied 
si)!nilkaike  in  plan  Iniinnlalinn  kiltmnl  snine  niidei 
slaiiuini:  nl  llie  le^al  and  inslilnimnal  snnsideialiniis 
khkii  li.ive  >!ikeined  llien  deseinpnieni  .ind  use  llie 
legal  hklnis  iiklnde  I edeial  slalnles.  Slale  laws,  pailk 
nIaiK  kalei  laws  and  llie  Male  enahling  legislalinn 
sshkh  has  In'Ieied  Iniinalinn  nl  llnnd  vnnilnl  dlsllkls 
i.'iigalinii  dlsllkls,  isaleished  dislikis.  inial  svalei 
dlsllkls.  kalei  snnsi'ivaikS  ilislikis.  sainlai\  dlsllkls 
and  niheis  the  iiisiilnlinnal  sniisideialmns  iiklnde  ihe 
Inikimns  and  pnlkies  nl  Slale  and  I edeial  agemies 
nivnived  in  planning  deseinpnig  and  managing  land  and 
SKalei  lesmiKes.  and  Ihe  Iniklinns  nl  siihdivisiniis  nl 
hkal  gnveinmeni  and  mdividnals  in  Iheii  lelaliniiships 
wilh  ihe  Slales  and  Ihe  I edeial  ageikies  in  Ihedeselnp 
ineni  and  nsi.'  nl  ualei  and  lelaled  laiul  lesimiees 

WATER  LAW 

Walei  lavs  and  Ihe  walei  iiglils  nl  indiv idiials. 
snhdivisiniis  nl  hkal  gnveinmeni  and  enipniale  enlilies 
aie  ihe  Inndanienlal  legal  basis  Ini  walei  lesniiue 
develnpnienl  and  use.  and.  hetaiise  nl  ihe  essenlial 
ielalinnshi[i  nl  land  and  walei  Ini  pindiklive  use.  walei 


law  has  had  a signilkanl  mlliieiice  nn  llie  use  nl  Ihe 
basin's  land  lesnnrees. 

Wiihin  the  Missniin  Kivei  Uasm.  Slale  walei  laws  are 
based  nn  Iwn  dislinel  dnelimes.  Ihe  enmmnii  law 
dneliine  nl  ripaiian  lights  and  Ihe  dnclnne  nl  prior 
apprnpiialinn  Staled  biielly.  under  riparian  dnetiine, 
the  nwnei  nl  land  ennlignnus  In  a natural  stream  ni 
naliiral  lake  mav  use  ihe  waters  m such  qiiantiliiT^  as  he 
wishes,  sn  long  as  his  use  does  nnl  appreeiahiv  dimmish 
Ihe  llnw  nr  iiiipan  ihe  qiialiiv  nl  ihe  water  Inr 
dnwnsiream  use.  Ihe  ripaiian  nwiiei's  iiglii  is  siibieel  in 
the  s.mie  tight  eninved  by  nihers  similaily  Inealed  Ills 
light  Is  nnl  aequiied  by  aeliial  use  nl  walei.  run  is  il 
inipaiied  by  laihiie  in  use  il. 

I ndei  the  dikliine  nl  prim  appinpiialinn.  benelkial 
n-*'  Is  the  basis,  the  measme.  and  lire  linnl  nl  the  water 
light  Ihe  liisl  benelkial  appinpiialinn  m lime  eii|nys 
Ihe  piini  iighi  Ihe  iighi  is  peilecled  only  by  asiiial 
benelkial  use  and  may  be  Insl  il  ilial  use  is  dissniiliiuied 
ni  ab.nidnik'd  Ihe  appinpiialed  walei  may  be  used 
eilhei  nil  lands  sniilignnus  In  the  stieaiii  nr  nn  lands 
disiani  linni  the  slieain.  In  piavliee.  the  piini  apprnpiia- 
linii  diklime  alsn  deliik's  piiniilies  nl  beiiel'kial  use. 
with  dnmesikY  and  agikiillnial  uses  generally  having 
pilniily  nvei  nlhei  uses 

In  the  Missouri  Kivei  liasiii.  Iwn  stales  ( Mmuesnla 
.md  Missniiiil  snnlmiie  in  leengni/e  the  iipaiiaii  dneirme 
esshisivelv  while  ihiee  stales  |(  nlni.idn,  Mniilana.  and 
Wvnnungl  have  based  ihen  walei  laws  solely  nn  the 
diklrme  nl  prim  appinpiialinn  In  the  slates  nl  Kansas. 
Nebraska  Nnith  md  Snulh  Dakota,  and  Inwa.  stale 
water  laws  lely  heavily  nn  Ihe  appinprialinn  dnelrine. hut 
leengm/e  the  ripaiian  dnclnne  in  vaiying  degiees.  Ihe 
walei  lawsnl  Inwa  make  many  uses  nl  walei  in  the  Stale 
siibiesi  In  adiiiinisliaitve  legiilalinii  legaiding  diversion, 
siniage.  ni  wilhdiawal  I his  legiilalinn  is  applied  under  a 
walei  [leriml  Ini  spesilied  peiindsnl  lime  iini  exceeding 
111  yeais.  allei  which  Ihe  lights  Im  use  aie  sub|ecl  In 
leview  and  leissiiaiice  by  the  Stale  II  is  nnlew nilhy  lhal 
Mmuesnla  and  Missnnii.  which  iilih/e  Ihe  iipaiian 
dnclime  exclusively,  and  Inwa.  which  ulih/es  a peimil 
sysleni.  are  siliialed  m Ihe  mnie  humid  areas  nl  Ihe  basin 
where  precipilalinii  is  more  adeipiaie  and  siirtase  watei 
supplies  aie  ninie  plenliliil  and  dependable  llnwevei, 
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I'i'ltl.lll  .’I  lllf  'CM'II  illll'l  -.l.lU'v  ll.AC  .1 
m'iim  lUil  "t  iiiii  ^ Imi.ilc  willi  ImiilrJ  .iiul  i-ii.iliv 
|'u\ ipil.iiitMi  .Mill  Imiii.iiiiin.  on  llio  loi.il 

,1IkI  MMM'tl.ll  .n.lll.lt'llltV  o|  Mil  l.lwC  « .lll'l  Mipi'lu''  I llllv 
till'  .Kli'plloli  ot  llio  .Ipl'iopii.itinll  vlin.llllR‘  III  Itli'  sl.iu-'. 
Rllll  IllNlolk.lIU  lU'lKIl'Ml  VS.lU'I  MippIk'N  lOsIllUkl  llt'lll 
pkulk.ll  lk\fss|l\.  .Ilkl  k.lll‘1  IL'MMIUt’N  lll’\L’l>»pilk‘llt  111 
llkki-  ^I.|I^.'^  kinilil  li.ko  tkk’ii  imi'osMhIc.  m .il  k-.i'-l 
I ll.n'l  k U It  III  HI  I k .lICI  l.lk  s h.lM'll  'Ml  llll'>  llik  I I Ilk’ 

III  Ilk'  k’Vl.MI  sl.lU’x  kllll  k.lU’l  l.lk'  l'.lM,‘ll  on  Ilk’ 
.ippiopil.illon  il'k  II  Ilk’ . M\  ImU’  l”'l.ll'll'lk’il  .111  .Ijll’lk  \ ol 
ilk’  sl.ili’  lo  .ulniinisli’i  k.ik’i  ii.ulils  I Ik’M.’  .iiii’ikk’N  .III’ 
IC'pollsihll’  lOI  lOvCIMIIj;  .llld  plOtCssIMi;  .ipplk.lllolls  iM 
llllli;;'  lot  ik’k  U.IU’I  iijllils  .ilkl  loi  polk’IIli;  Ilk"  siti’.illls 
lo  piiki’lil  moI.iIioiin  oi  l.”-l.ll'll^lk’^l  k.ik’i  ipi;lils  III  ilk’ 
iciiuiinm:  ^l.lk•  Monl.in.i.  Miikki.’  u.ik’i  iifzlils  ,iu’ 
.klnillllNk’11,’1.1  I'S  ilk’  Dkllkl  ( ollll'. 

Ill  ^l\  ^l.lk’^  ol  Ilk’  Mksolin  li.lMII  llk’IC  IIKIV  1,’Msl. 
.iloiii;  killi  Hillils  iiikii;i  Sl.ik’  l.iks.  iu.ii\\  likli.in  k.ikn 
lltlll'  k’.kl  Iroiil  ilk’  Ik’.llk’s  .Ilkl  .iinoi’llk’llls  hi’l Wi.’i.'ii 
llkll.ni  llllk'v  .Ilkl  ilk’  I lllk’1.1  Sl.ik's  k Ilk'll  ll.kc  lk’i.'ll 
.ippi'kt’ii  h\  ilk’  ( oii^k'''N  OI  IoiIll.lll/i.’i.i  liv  I Xc’ClIIlvc 
Okli’iv  II  li.is  hoi’M  liik’i pk’k’il  llial  likli.ni  k.ik’i  ilgllK 
iioiiii.ilK  li.iM.'  .1  I'lioiilN  iiN  ol  ilk’  il.ik’  on  k'hk'li  Ilk’ 
llkll.ni  k’sciv.ilioii  k.l^  i.’sl.ihlisln.’il  .iikl  iiKinil.ini  llicii 
Milkiiis.  I’vcn  llioiiuh  ink’\i.’ri. iM'il  Sin.li  iiiilils  can  he 
i|ii.iiililk’il  In  Imiif:  llie  ainoinil  ol  k.iioi  nceik’il  lo 
M’i\e  Ilk’  piiipoM’'  loi  klikh  ilk’  likll.in  KeM’l\ al ion  kas 
I’vl.iblisIkkI  I tiii\.  ll  ilk’  pilipoM’  ol  Ilk’  k’senalion  kas 
lo  proinok’  an  .ierkiillin.il  ecoiioiin , .is  eener.ill'i  li.is 
bi’i’li  Ilk’  i.ise.  Ilk’  i|ii.nilll\  ol  k.ik’i  k'seivi’il  koiilil  he 
Ilie  .inioiinl  neeileil  lo  sene  piaelk.ilK  llie  niie.ihle 
.kieafie  on  llie  Inili.in  Keseiv.ilion  I se  ol  liiiliaii  k.ilei 
rijilils  loi  non  niiealion  piiiposes  lias  nol  heeii  jiklki.ill> 
..piesiioneil  or  inleil  upon  Some  \lissoini  kivei  ll.isin 
Stales  aie  nol  in  .i^iieeinent  killi  llie  Indian  k.iIei  lijrlils 
posilion  as  oiillnied.  and  helieve  Inrllier  legal  il.nilk.i- 
iioii  ol  these  iiglils  IS  leqnned  I Ins  mallei  is  diseiissed 
liirtliei  til  sliapk’i  '> 

Interstate  Vi/ater  Compacts  and  Court 
Adjudications 

llie  appoilioimielll  ol  llie  k.iler  lesoinees  ol  slie.nns 
klikli  iioss  .Stale  hoimd.iries  is  aelnesed  h\  inleistale 
eompaels  siih|esl  lo  i.ililk.ilioii  h\  ilie  ( oneiess.  oi  hy 
liligatioii  seeking  eonil  .idindk.ilion  io  appoition  llie 
kalei  lesoiikes  ol  llie  sire.nn  among  the  .Sl.iles  involved 
\Villi  iespei.1  lo  llie  k.ilei  lesotneesol  llie  \lissoini  Kiver 
H.isin.  llie  Slates  ol  ( oloiado  and  Uvonimg  ate  e.ieli 
pailies  lo  iko  nileisl.ile  eompaels  k nil  hoideimg  si.iies. 
and  eaili  li.is  had  oihei  nileisl.ile  k.ilei  lesomees 
appoiiioned  hy  htigalioii  and  eoiitl  ad|iidkalion  I he 
Stale  ol  Sehiaska  is  p.nl\  lo  ihiee  iiilcisl.ile  eompaels 
and  one  sellleinetil  hy  eoinl  .id|iidk.ilion  I he  Sl.iles  ol 
Kansas.  Moiil.ma.  and  \oilh  and  Soiilh  Dakol.i  aie 


|i.iilies  lo  one  nileisl.ile  i.oiii[i.kl  e.n  h kilh  v.nioiis 
hoivleimg  . tales  \ loinp.kl  on  the  Ihe  llhie  Kivei  is 
niklei  negoli.ilion  he  Nehi.iska  .iiid  K.iiisas  and  one 
'ilhei  somp.kl  imoKing  Nehi.iska  .md  Sonlli  iJakol.i 

ak. iiis  songressi'Mial  i.ililk.ilion  Ml  ol  Ihe  eMsimg 
nileisl.ile  soiiip.kl-  .iikl  s'MiiI  adilidkaled  ap|ioi I lun- 
nieiils  toikein  alhk.iiions  loi  diieil  diveision  oi  sloiage 
ol  stnl.iee  k.iieis  I .ihle  '<  siimm.iii/es  ihe  esisimg  and 
pending  nileisl.ile  somp.kis  and  >.ontl  .idiiidie.il ions  m 
the  h.isni 

FEDERAL  LEGISLATION 

liver  llie  yeais.  iiinneioiis  laws  have  heen  enaeled  by 
the  I'ongiess  klneh  alleel  k.ilei  and  relaled  land 
lesoiiiees  1 hese  aie  eiiiiineialed  in  llie  appeiidiv,.  "L.iks. 
I’olieies.  .Ilkl  \dminislialion  Relaled  lo  Walei  Resoiiiees 
1 )e' elopmeni . " Ihis  legisl.iiion  has  lesiilled  m I ederal 
involvemenl  in  Ihe  kalei  lesoiiiees  held  langmg  liiMii 
d.il.i  eollevlion  .ind  leseaieh  lo  planning,  eoiislriklion. 
and  man.igemenl  ol  projeels  and  programs  Ihe  iindei- 
lying  basis  ol  I edeial  legislaiion  and  mvesimenis  has 
been  lo  piomoie  ihe  ii.ition.il  mieiest  by  pailieipalion  m 
Ihe  development  and  managemenl  ol  n.iliiial  resoinees. 
lo  loslei  eeononiie  slahihlv  hy  .issisi.mee  in  pievenlioii 
.Ilkl  milig.ilion  ol  naliii.il  disasters,  and  lo  eiieoiiiage  and 
assist  III  sohilions  ol  problems  lelalmg  lo  vvalei  and  land 
lesoinees  klneh  involve  ihe  n.ilion.d  inleresi  by  reason 
ol  iheii  kklespiead  seope  and  serious  impaels  on  Ihe 
he.illh  and  vvellare  ol  the  ['eoi'le 

Wilhm  Ihe  overall  seope  ol  Ihe  hisloiy  ol  basin 
developmeni,  ihiee  asfieels  ol  I edei.il  legislaiion  meiil 
speeihe  nienlion.  bes.iiise  ol  iheir  pailieiilii  sigmlieanee 
lo  Ihe  k.ilei  and  l.md  lesoiiiee  |Moblems  ol  ihe  basin 
llk’se  aie  (1)  Ihe  Reelamalioii  \el  ol  I'lO’.  (2)  | he 
I lood  ( onliol  \sl  ol  |h.s(>.  and  I M Ihe  .Soil  (onset- 

v. ilion  \sl  ol  lh.55  and  the  W.ileished  I’loteelion  and 
1 lood  I’revenlion  \el  ol  I‘is4 

Ihe  Reelamalioii  \sl  ol  l'iii2  atilhoii/ed  Ihe  Seeie- 
laiv  ol  ihe  Inleiioi  lo  build  k.ilei  diveision  and 
impoimdmenl  laeihlies  lo  provide  iiiig.ilion  water  lot 
pnbik  and  piiv.ile  lands  in  Ihe  I ^ slates  west  ol  ihe  ’l,s,th 
Meiidi.in  Ihe  limd.imeiil.il  piiipose  ol  Ihe  ael  was  to 
leilaiiii  .Ilkl  losiei  se’lllemeni  on  undeveloped  lands  ol 
the  VVesteiii  Stales,  vviih  hinilaltons  on  ihe  si/e  ol' 
iiidiv  idn.illy  owned  .kie.ige  liimished  iriig.ilion  vvalei 
Ihe  Revl.im.ilion  \sl  has  siiiee  been  amended  and 
espanded  lo  permil  vv.iiei  resoinees  developmeni  hu 
oiliei  benelki.il  piiiposes 

I he  I lood  ( onliol  -Vel  ol  I'l  hi  esiablisheil  the  ('ohey 
Ih.il  llood  sonliol  k.is  III  ihe  n.ilional  nileiesi.  ami 
piovided  Ihe  basis  loi  initialing  a piogram  toi  eonliolol 
the  peiiodk  dev.isl.ilioii  ol  Ihe  basin  e.iiised  hy  wide 
spie.kl  lloovls  Siibseijuenl  llv'od  eontiol  .lels  amemled 
Ihe  l‘•.'('  \el  lo  aiilhoii/e  I edei.il  p.iilieipalion  in  moie 
eonipiehensive  kalei  lesoiiivt’s  developmeni 
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S!.ilo>  A 

( on^resMonal 

DoMpulMm 

R.ihfiAatinn 

Dale 

Katll  K J(MM) 

(iiMieral  I'mii  ipic  nl  ( ornpaet 

f I\(i  |<s(  Ul 

t OMt’\(  IS 

hvlii-  1 oiirkhc  Ki\cr  < -•tnp.iv  i 

South  h.tkol.i 

1 '14  .1 

i si  itvhshiii  .ippoitiivimicnt  ot  vlirev  I diversion 

\\  V tmnnr! 

144  \ 

.itul  stor.ice 

Kv'jMihlu.m  River  ( 

( oh*r.»ili» 

I'I4  < 

Ihe  obK'k  I vv.is  to  .iL'tee  upon  the  division  ol 

K.invis 

1 ‘14  ,1 

I'M  1 

Ihe  waters  ot  this  liver  l.uh  state  was  jliovated 

Nehr.ivk.i 

I‘I4  1 

a e'lven  i|uanlitv  in  asreteel  lor  vonsumptive 
use 

S«*ulh  1‘l.illt  River  ( 

( t'loT.lklo 

I'lJS 

\pportions  Ihe  w .iters  ol  this  slre.im  !•»  the  two 

Neht.isk.i 

I'ljr, 

stales  based  ori  inainlaininL*  stateline  tU»w  dur- 
ing spesitk  periods  .»l  time 

N < How  si«it]e  River  ( omp.Ki 

Mojil.ina 

l')S| 

Mhuation  '»!  unusi-d  ami  unapproprialAd 

\oi  th  1 kikot.i 

1 4S  1 

waters  tor  storase  ami  ilireit  diversions 

\V  V 

l‘»si 

\ pper  \iohi.ii.i  Rivet  ( imip.Kt 

Sehr.isk.i 

1 ‘)h  .1 

1^6  y 

Mhuation  ol  unusA-d  and  uii.ippropriated 

\V  V omm^ 

l‘)h> 

waters  ti»r  storajre  .ind  direil  diversions 

IMI  KSl  Ml  \|)ll  l)l(  \ 

I K >NS  I I 1 1(  I \ I II  )\  Sljli's  ami  l>ali.'s  (n  iu'ral  I’rim  iplc  nf  Dei  riv 


I .iT.itnie  Kiiei 


\i>ilh  I’l.ilte  Kiiei 


Wio  ill  ,.l.i  I‘IJ: 

I'U: 

l‘Uf> 

1'I4II 

|')57 


Nehi  iiWin  I'MS 
\ ( iilo  !<<M 


OriLMii.il  (leiree  h.ii  been  .imeiuleil  iml  nnulitiej  \lbti.iieJ 
(juantili  ot  M.ilet  lo  be  loniuineil  uilhm  bann  aiiJ  liinili  .1 
i|uantM>  iihiih  in.ii  be  um*iI  within  Ihe  bann  1*1  JireileJ 
• intikle  basin  in  I •ilorajn 


lieiiee  liniili  I nloiailn  tielit  It»  ittiisnnie  water  t*>i  inieation 
\ sttiiaee  tor  imitation  \ iielit  to  diieit  outsule  oi  basin 
I urtlier  It  Innils  \V  i onini|t  divertinp  01  sionn^t  water  lot  im- 
itation i*roiules  tor  alloialinit  natural  tlow  between  \ebraslsa 
\ \ oinintt 


IMI  RSI  \ II  ( ()MI>\(  IS 

r\i)i  R \i  (.on  \IIO\ 

Stales  Involved 

Status 

blue  River 

Kaiis.is-\ebraska 

1 ndei  m.'potialhU) 

f heventu  River 

S Dak  \ Wvo 

Ralitied  bv  SiUitli  Dak" 

• ta  onl\ 

1 ower  Niobiaia  ami  Rortka 
( reek 

Nebraska  S Dak 

Ratitieil  b\  btilh  slates 

Rendmi*  m ( onjtress 

I lie  Sul]  ( oiiserv.iliuti  Ael  ol  I'MS  (I’l  4ii).  as 
jliieiideil.  ptiivnles  lot  a tialioiial  euiiseivaliuii  piuirtaiil 
III  ailiieve  the  piupei  use.  ilevelupineiil . .mil  Mislamiiij; 
maiiaitemeiil  iil  sml.  walei.  anti  lelaied  lesuuiees  leeli- 
iiiial  assislaiice  is  pruviileil  lot  iiiiliviihial  latmeis  ami 
laiietieis.  liieal  itiuiips.  anil  nulls  ul  jjuieinmeni 

I lie  Walerslieil  I’luieelion  anti  I liiml  Pievenliun  \ei 
III  l'»S4  (I’l as  ameiiileil.  piuviiles  leilinieal  assis- 
laiiee  .mil  Imaiieial  eiisl-sliaini):  un  a ptu|eil  basis  In 
iipslteam  waletslieilsul  less  llian  2.‘'().00l)  aetes  I lie  Ael 
ptiivnles  lilt  the  invesiijtaliuti.  plan  liitnnilaliuti.  atnl 
nisiallaliiin  ul  prii|eet  wurks  ul  nnpruvetneni  (m  (luml 
ptevetiliiiti  I meliiilinit  slrm  lures  anil  lanil'lie.ilineni 
measiiies).  walerslieil  piuleeliuii.  anil  ai!iienllni.il  walei 
inaiia(!eineiil  Alsu  priiviiled  liii  are  the  melnsiuii  ul  siieli 
imrpiises  as  reeiealiun.  Iisli  and  wildlile.  mimieipal  and 
iiidtisliial  use.  irtii’aliun.  and  luw-lliiw  aii)!menl.iliun  m 
tmilliple-piirpuse  llumlwaler  delenliun  teseivuirs  ul  less 


Ilian  2-^ .111)11  aeie-leel  ia('aeilv  ( iirieni  pulieii’s  piulnbit 
assisi.ittie  III  piu|fi Is  w till  a pitinarv  pnipuse  ul  hiiiiitmj; 
new  l.mds  nitu  .ijtiieullnial  piudneliun 

Olliei  I edei.il  lecislallun  ul  p.nlietilai  nnpuiianee  In 
walei  lesunrees  develupmeni  m I lie  basin  iiisludes  the 
I isli  and  Wildlile  ( uuidmaliuii  .-Ael  ul  I’lM  (as 
amended),  ibe  Walei  SnppK  Ael  ul  I'is.s,  ibe  I edeial 
Walet  I’ulliiliun  ( uniiiil  \el  ul  I'l.sii  and  snbseijnenl 
.imendmenis.  ibe  I edeial  Walei  I’luieet  Keeiealiun  Ael 
ul  l')l'.7.  and  ibe  W.ilet  Kesuutees  I’l.mnmi;  Ael  ul  I'liiS 
Kespeeliiflv . lliesi-  Ails  base  eslablisbed  I ederal  pultiv 
euiieeinin^  I I I pieseivaliun  and  eiilianeemeiil  ul  lisli 
and  wildlile  lesuimes  in  euninneliun  wiib  I edeial 
p.nliiip.iliun  III  walei  lesuiitees  develupnienis.  ( 2l  piu 
visum  ul  sluiage  ia|iaeilv  lui  minmipai  and  nidiisiiial 
walei  snp|ilv  and  luw  lluw  aii)!meiit.iliuii  in  ledeialK 
euiistiniled  leseivuiis.  ( .D  piestnvaliuii  ul  walei  i|ualil>  . 

Ul 


I 1)  1 Cik-I.ll  p.lllKIl'Jtli'M  111  W.llCI  I'.lsCll  iilllililul  ICi.IC.1' 
Ill’ll  nil liuliii):  li-ili  .Hill  wilillilc  Hill  I'l  lcilci.il  p.ii 
liiip.iIlHli  III  H’liipicliciisivc  i|\ci  h.iMii  pl.iiiiiiii(;  tiH 
IV.1ICI  .Hill  icl.ilcil  I.hkI  icn’iiiic-i  ilcicliipiiiciil . ii’iiscr- 

l.llli’ll.  .Hill  IH.III.IllCIIIClH 

Scii.iic  D’IiIhiicih  s'lli  ( ■'iifiicM.  Jii  Sci-inm. 

Icpic-A-Ill-.  .1  ICspi'IlM'  li>  J ICipiCil  I's  llic  I’lCMilcill  I’l  llic 
I iiilcil  Sl.ilcv  III  l‘*i’l  li’  llic  V-iicl.Hici  III  the  \iiii>. 
Illtcrii’l  \lIIIilllllHC  .Hill  lic.lllll  I dlli.llliMI  .Hill  \Vcll.HC 
ll’  CiI.lHlsIl  lUllli’im  pi’llilC'  .Hill  piiliClllHCi  till  li’llllll- 
I.1IIII1;  pl.HIv  l-'l  llM'  Hill  ilCN  cil’piliclll  I'l  V\.HCI  .Hill 
icl.ltcil  I.Hlit  ICM'lHiCS  llllls.  II  |l  IlHHIllCll  ”11  tllC  p’lllilCS 
csl.ihlislicil  b\  I cilcl.il  lci;isl.ili”ii.  hiil  piC'Ciihci  iiiiili'iiii 
Hilcipicl.iii”ii  ”1  iliiN  lc(:isl.ili”H  l'\  llic  I cilci.ll  Dcp.iil 
tiiciiK  iiHKCiiicil  with  the  ilcvcli’piiicnl  ”1  iv.ilci  .mil 
l.lHil  rCMHHiO  .Hill  h\  llic  HlllCJtl  ”1  the  lilliljICl  HI  ll> 
ICWCVl  I’t  itlC  tCl”IHHICIIll.lll”ll^  ”1  llicic  I file  1. 1 1 Ucp.Hl 
HICHIn  I ”IHI.||I\  . II  I’l  J |”Hll  il.llcilicilt  h\  llic  Sciic- 
Ijlici.  ”1  the  jb.ilC  IIJHICil  1 Cilcul  1 >cp.H  IIIlCllls. 
Cllllllcil  ' I’l’lliicc.  SlJIlil.lliK  .Hill  I’li’iClllllCs  HI  llic 
I > 'IHUll.ltl”M.  I IjIllJlIi’tl  Jllil  l<CUl'«  ”1  l’I.IIIS  III!  I -«.• 
.Hill  I Icvcli'piiiciil  ”1  \\.ilci  .Hill  Kcl.ilcil  l and  Kc 
M’lHiCs  viliiili  was  siihiiHlIcd  ll)  llic  i’lcsidciil  Im 
appii'val  111  M.i>  I'h’d.  llic  ricMiicnl  appmu-d  llic 
italciiiciil  li’i  appliialnm  h\  the  I cdcral  Dcpailmciits 
iiHiiCiiicd.  and  allhiiiifih  nol  lornially  apprmcil  by  the 
Senate,  il  was  piihliihed  as  a .Senate  diKiimenl.  I hese 
.'ii'iediiies  inJ  slandaids  are  rei”gni/eJ  in  vsaler  le- 
sHiHies  ph  lining  h>  all  ageneies.  bin  lull  iinpleineiilalion 
”1  plans  liiiHHilaled  in  aiiordance  isilh  the  eoiicepls  in 
ihi  JiiiiHiieHt  has  iidI  been  achieved  I he  linpiulance  ol 
this  alenicHl  I”  lompieheiisive  basin  plaimmg  is 
ilhi'lrd'.d  bv  the  liindamenl.il  policy  e.si'ressed  that  ", 
the  b Ml  i)b|eilive  in  ihe  lomiiilaliim  ol  plans  is  to 
pr  iv.de  the  best  iisc.  or  combmalion  ol  uses,  ol  water 
nil  -claled  land  rcsoiiices  In  nieel  all  loieseeable  short 
and  long  ieini  needs  " 

\ gcncial  siinimalion  ol  the  signilicaiice  ol  I cdcral 
law  lo  walei  rcsoiHies  planning  would  be  inconiplele 
wilhoiil  some  nienlion  ol  .i  signilicani  aspcil  ol  the 
|’>44  Mood  ( onliol  All  Scilioii  llhl  ol  Ihe  .Ail. 
applicable  lo  all  western  basins  inchidmg  the  Missouri 
H.isHi.  slates 

"Ihe  use  lor  navigalion.  m connection  with  ihe 
opeialioH  and  Hiamlenaiice  ol  such  works  herein 
aiilhoii/ed.  ol  waleis  arising  in  Slates  lying  wholly 
or  pailly  west  ol  Ihe  'IMh  Mciidian  shall  be  only 
such  use  as  does  nol  eoiilliil  wilh  any  beneliiial 
eonsHinplive  use.  picseni  or  liiliiie.  m Slates  lying 
wholly  or  partly  wcsl  ol  Ihe  'IHih  Meridian,  ol 
such  walcrs  lor  (lonieslic,  mimieipal.  slock  waler, 
iiiigalioii.  iiHiiHig.  or  Hidiisliial  purposes.” 

Since  enacliiienl.  Seilion  KbI.  also  relerred  lo  as  Ihe 
O'Mahoney  VIilhkin  aiiiendmenl.  has  been  Ihe  siib)ecl  ol 
lontroversy  and  iiiicerlaiiity  legardmg  its  ellecis  and 
imphcalions  on  iiavigalioii  Ihe  issue  relates  to  the 


pieiedcnl  ol  rongiession.il  Icgislalion  and  Supreme 
( oiiil  deiisioMs  ihal.  on  navigable  sireams,  ihc  pimiary 
ob|eili\es  111  mipiovcnienis  niiisl  be  navigalion  and 
llood  lOiilrol.  and  lhal  olhei  benelici.il  uses,  except  lor 
Ihe  niipiovenieiii  ol  pnhhc  lands,  were  siibordmate  lo 
these  I'rim.iiv  ob|eilivcs  I lowcvci . Ihc  snppoi  Icrs  ol  the 
.micndment  soughi  an  expression  ol  ( oiigression.il 
policy  which  would  hniil  the  aiilhorily  ol  ihc  ledci.il 
( .oveimnenl  in  the  wcsicin  basins  lo  nlih/c  tor  n.iviga- 
lion  siiih  waler  resoiiiccs  as  ni.iv  be  necessary  loi 
CHirctil  or  liiliiic  iloiiicsiic.  agiiiiilliiial.  .md  mimicipal 
and  nidiislri.il  uses 


Institutioiuil  Arrmigements 

ll  lias  been  a ihaiailciislii  policy  ol  I cdci.il  Icgisla 
lion  on  water  resources  developmeril  lhal  Ihe  planning, 
lonslriiclion.  and  opeialion  ol  inipioveitienis  be  carried 
Dili  "HI  cooperalion  with  stales,  iheii  pohlii.il  sub- 
divisions,  and  loiahlics  ihereol  ' Moieovei  ihe  various 
cost  shaimg  rei)uireiiienls  spciilied  m I cder.il  Icgislalion 
loi  walei  resources  dcvelopnicnl  have  eniphasi/cd  Ihe 
parli.ciship  role  ol  Slale-l  ocal  I cdei.il  lelalioiiships  in 
the  area  ol  water  resources  Ihe  Sl.iics  have  losiercd 
cooperation  by  .id|Ustmg  then  iristiiiilional  p’lhiies  lo 
changing  leiiuireiiienis  and  by  ciiailmg  Icgislalion  lo 
piovide  ihe  cooperalion  and  cosl-shaiiiig  essential  lo 
coopcralive  planning  and  dcvelopineril  ol  waler  re 
sources  A number  ol  iiisiiiulioris  al  all  levels  ol 
goveiimieril  operate  within  Ihc  legal  and  policv  Iraine- 
w ink  thus  developed 

Al  the  .Slate  level,  vaiious  mslilulions  ranging  Ironi 
orgam/alions  at  Stale  level  to  |>ohlic.il  entilies  toinied 
under  Slate  laws  have  varying  lesponsibihlies  and  legal 
powers  HI  the  lield  ol  walei  resouiies  developmeril  and 
iti.Hi.igemenl  As  iiienlioned  above.  Slate  legislation 
provides  one  iiieans  lor  adiiisinig  insiiiulion.il  ariaiige- 
inenis  lo  meel  the  needs  pievailmg  .it  any  spciitii  lime 

While  there  are  a riumbei  ol  I ederal  agencies  mvolved 
HI  walei  resources  develo|nneni . Ihiee  have  pimiaiy 
lesponsibihlies  lot  pl.HHimg,  coiisliiiilion.  and  oi  opeia- 
ling  lederally  Imaiiced  walei  lesouues  piogiams  and 
projecis  I hese  are  the  Coips  ol  I ngmeers.  ihe  Uuieau  ol 
Keclaiiialion.  and  the  Soil  ( onseivalion  .Seivice  While 
llieir  roles  aie  simil.ir  in  the  geneial  conlexi  ol  planning. 
coiisliHClioii.  and  or  opeialion.  ihe  disliiiitioiis  belween 
Ihem  have  been  in  the  hisioiic  spci lah/alion  ol  roles 
assigned  by  I edeial  legislalnm  and  in  Ihe  agency 
expeilise  which  has  developed  as  a rcsiill  ol  these 
historic  roles.  I hese  roles  have,  lo  some  exieni . inhibiied 
complete  c<  mpiehensive  pl.mnmg  In  caiiying  oiil  then 
responsibil  les.  each  agency  allenipls  lo  overcome  this 
handicap  Ihroiigh  close  coopeialion  with  Ihe  olhei 
I eileral  agencies  .mil  with  Slate  waler  agencies,  counlies. 
niunicipalilies.  and  Ihe  consc-ivancy . iiiig.ilion.  walei- 
shed,  diamage.  Hood  control,  anil  olhei  distiicis 
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OIIMIU/Cil  UDiloi  Sl.lU*  IiIWn.  .Ilkt  vs  nil  ollu’l  I Otlcul 
j^cnuc's  vvhkh  luvc  .iiitiioii/al  mlos  iii  vvjloi  .iiul  l.iiui 
iCMkuccN  pKimim^  l.ibli*  10  sunim.in/cs  llu*  u'spoiiM 
hiliUc'N  1*1  ihc  v.HhMis  ( skloi.il  jj:onaos  ong;iucil  in  llio 


lu'kl  ot  ujU’I  .iiul  fcl.ticd  l.iiul  ic^niiuc’  (Irvolopmciit 
SiiniLii  iiiloMiKilion  on  Stjti*  I’iNlihiliMns  m;j)  [><.'  lomuj 
in  ilk*  .ip|HMiiii\.  “I.iws,  I‘uIkus.  aful  \ilniinislTaUnn 
Ki’l.iliki  li>  Watci  Kommiucs  I )cvH«»[)nK*tir* 


Table  10  WATER  RELATED  RESPONSlBl LI  T lES OF  FEDERAL  AGENCIES 


Dcpartnicnl  m \gcncv 

01  P\K  IMI  \ ( OI  \<.KU  M H KI 

XcrKultural  St.ihili/atiitn  .uul  ( onM-r\ alion 
Sorv  k i* 

I aimers  Home  \ilministranon 
1 urest  Servke 

Soil  Cons<’rvatiiMi  Servue 

01  P\RIMI  M OI  ( OMM!  K(  1 
Bureau  ot  Slamlards 

I mironmenlai  Ss  ieiue  Serv  ices 
Niimmislratton 

01  P\klMI  \I  OI  01  I i SSI 

( orpxol  I ngineers.  ( ml  I uiutions 


0!  I’XRIMl  M OI  III  \l  111.  I 01  ( MION 
AM)  Win  \RI 
t S Piihik  Health  Service 

01  PARISH  SI  OI  HOl  SlSt.  A\0  LRBW 
01  VI  I OPMI  N T 

I a ml  and  I .ualines  Oevelopmenl 
\dmmisUalu>n 

OHice  of  Planmnj!  Slaiidards  and 
( (Kudinat ion 

OIPXRIMI  \1  OI  [HI  ISII  RIOR 
OftKe»»f  Water  Resour<.es  Rest'arvh 

OHicctd  Saline  Water 

Lniied  Slates  1 isli  and  Wildlite  Servke 

Bureau  of  Sp<*rt  I islieriesand  Wildhie 

Bureau  ot  ( oinmervial  I islieries 

Bureau  ot  Indian  Aftairs 

I'nited  States  Ifeol»»tkal  Survev 

Bureau  ot  land  Management 

Bureau  of  Mines 

National  Park  Servue 

Bureau  <d  Outdoor  Recreation 


Bureau  ol  Rev  lamafion 


I ederal  Water  Uualil>  Administration 
I I 01  k \l  POWI  H ( OMMISSION 


l uiKtums  Kelalm^  to  W atet  ke*a*mves 


1 inatkial  assistaeue  t»*i  Cimservalnui  work  f inns  and  raiuhes  and  in  diMster 
areas 

I inaiKial  and  tcvhnual  assiviaiue  t-u  rural  s\al  'Uppls  amt  st-\veraee 

Wjtfished  protcv  ti"n  tin  toicst  aiu)  ranee  lands  recreation  rcsearih.  and  linaiKial 
asMNtaikc 

Watershed  protciiion.  irnpatton.  wafer  suppiv . recreation,  th»od  «.onfro|  Iec.h- 
nkal  and  ImaiKial  asM\ianee  lor  et>nser\ation  work  srmw  and  noiI  >ur\e\  s 

Hvdraulks  Research 

H\ drometeoridoUK a)  irnesiuiitions.  weather  nituliluation  reseaufi.  weather  tiirc* 
vastme.  tlotul  siaee  lorci-asting. 

Navigafu>n.  Hood  control,  iminkifijl  and  industrial  water  supph.  reeieation. 
livilroelec.  tru  power  multiple  purpoM.  water  resources  pr»*ki|'.  'ireambank 
stahih/ation 


Health  aspects  and  water  tpialitv 


I oans  and  eranfs  for  water  anil  sewerage  proieOs 
I oans  and  iiranls  for  puhlu  works  planning 


Ora  fits  and  eontrac  ts  Im  water  resources  researc  h. 

Research  and  de'elopinent  on  clevtUni/atum 
( onscivalion  ot  tidi  and  wtldlile 
( onsersation  ol  sport  tisheries  and  wildlite 
( onscrvation  ol  commercial  tisheiies. 

Water  anil  related  laml  resource  pro|ec  |\  on  Indian  leseivjHons 
t oliedion  ol  bask  data  on  water  resources 
Water  and  land  rc'sources  management  on  piiblu  lands 
\nalvMsid  mineral  indusirv  water  needs 
Preservation  and  management  ot  (he  national  park  svstein 

Outdooi  watei  and  land  hascd  lecteation  iesear*.h.  plans,  c ooidina Hon.  grants. 

I ederal  ac ipiisitions.  ami  policies 

Irrigation,  munii  ipal  and  industrial  walei  siippb. . hNdrot  U\(rk  power  multiple 
purpose  watei  lesource  projects 

Water  (jualitv  planning  and  management  pollution  abatement,  feseauh  and  grants 
and  enlotcement  ot  interstale  walet  i|iiah(\  st.itulards 

Hsdioelecln.  power  studies  and  licensing 


Nl ) 1 1 \ hove  1 1 Ic'd  ageik  les  rellec  I st  atiis  ol  1 ‘)f>H  I >t‘p  ir  I meni.tl  re  org.ini/alions  were  e tlec  tevi  in  I 'i'’U 


VCillim  the  mNliliilKin.il  tuineMink  (luthiied.  vcjlet 
jiid  lelaled  land  teviuiLes  plans  are  develo|H'd.  ( ini' 
giesMoiial  anllioii/aliims  songhl.  .iiid  c<iiiliaeUi.il  ai- 
raii)ienieiils  lot  tiii.menig.  ii|H‘i,tlin)2.  and  iiiaM.t>!in)’  the 


impicivcinents  aie  ennipleted  I he  eosi  shaiini;  ciileiia 
ilelmed  in  eh.iplei  (>  .iie  based  on  the  leipiiienienis 
piovided  hy  exist  nig  I edei.il  l.iws.nid  polkies. 


41 


A 


I vliiiL’  ill'i.  H-.M1VI1  h.iv  vi'liK'U’il  I'll  iIk' ^i'ii|vi 

,iti\i'  ii'i.ih.  i|l^lll|'■' tH’iwci'ii  llii.-  I i-ili'i.il  ( HiVi-imik'iil  .iml 
li:i  Sl.lK"  .Mill  IIk’II  ('"lltk.ll  vlllklu  I'-klllN  Ilk'M'  icl.l 
tk>ii'’iip  .•\''Ki.'il  iliiiiiij;  I'CihuK  Ml  k•^^  i.iiiii|ilf\  u.ili'i 
I'l.'l'ii'iii-.  In  i'i"L’U"'k\i'  u-liik'iik’iil'.  "I  ilk'  hill's  'll  Ilk' 

I .'ili'i.il  I ■■  i\i'l  llilk'lil  .Mill  Ilk'  .Sl.iU's  .Mill  Ilk'll  |"'lllk.il 
siil’iliUM'iiis  III  ik'\ L'l'ipilk'lil  .Mill  ni.iii.iili'ilk'lil  "I  n.ili'i 
U's.'iii.i's  \ .u.iU'i  piiil'k'iiis  ki'o'iik'  nil'll.'  '.•iiiipk'\.  Ilk' 
Ilklilli'u'iki's  III  vV'ili'i  !■'  P'llllk.il  b"iiikkii  k's  kill 
ihllipcl  l"l  lll.lll"ll  "I  li.'j;i"ll.ll  lllslllllll''lls  In  pi'illU'li' 
nil'll'  ii'iiipii'ik’lisivi'  ilcii'l'ipilk'lil  .ilkl  lisi'  "I  ii.ili'i 

li'siillh  i's  Clllli'lllK  . Ilk'  li'[;i"ll.ll  lllslllllllnlls  kllk'll 
liilklli'll  III  ilk'  Mlssiiiiii  Kiii'i  K.ISIII  .111'  ilk'  Mlssnuil 
U.isiii  liili'h  \s;i'ik'\  ( "iiiiiilli'i'  .Mill  ilk'  Missiniii  Kiii'i 
Sl.ili'.  t iiiMinilli'i'  Ilk'  iik'illl'k'isllip  III  Ilk'  liilllk'i 
•'lisM'i  "I  ii'pii'scIll.illU's  III  ilk'  I'lillll  I I'lk'l.il  Di'pilll- 
Iiii'lil'  • \ciklllluii'.  \llin  ( Iilllllk'li'i'.  Ik'iillll.  I illk.i- 

l'"ll  .Mill  Wi'll.lll'.  lllll'Il'M.  l.ll'i'l.  I l.lllspi  II  l.llli'll.  .Mill 
|l  I'  I I'lk'l.il  I’l'ki'i  ( I iillllllssii'ii  .Mill  ilk'  C iiki'i  inns  n| 
Ilk'  111  li.isiii  Sl.ili's  Ilk'  llk'llll'i'l  skip  III  Ilk'  I.IIU'I 
.I'lisish  ,i|  iiik'i'i  nil'll' li'piOsi'lll.ilHi's  111  I'.kli  III  ilk'  111 
I'l.isiil  Skill'' 

I Ik' SI'  ii'pii'ii.il  ii'iiiiiiillL't's  iniiilii'ii  pniii.iiiK  .IS 
ii'i'iiliii.iiiiip  iiisiiliilii'iis  h\  piiniiliiii;  .1  tiiiiini  loi 
1I1S1.11SSIM1;  pi'lkk's  .Ilkl  pii'in.lllls  liiiiil  .1  Ii'jlk'll.ll  Ik'k- 
puiiil  I Ik'S  Ikisf  Ik'lllk'i  .1  skill  Im  li'iliiik.il  pl.iiililliy  .11 
ilk'  icilliill.il  k'Vt'l  ll"I  k'i;.il  pnui'is  111  .Iiillii'll/c  ni 
llll.llli'i'  I Illlsll  llilli'll  .Mill  iipi'l.llll'll  "I  SV.lli'l  Il'siUllil's 

ik'Vi'li'piiiCiils.  1 Ik'V  ii'ls  I'll  Skill'  .lUi'iiik's  .Hill  ilk' 
.iL’i'liik's  I'l  ilk'  I I'lli'kil  1 li'p.iiliik'lll  lik'iilhi'is  III  ilk' 
( iiillilllli'i's  Im  li'iliiili.il  iissiskiik'i' 

CURRENT  STATUS  OF  DEVELOPMENT 

VV.iii'i  ii'si'iiKi'  ili'Vi'liipiiieiil.il  .Ilkl  in.iiki^i'iik'iil  piii- 

L’t.illl'  III  ilk'  Mlssnllll  KlU'l  H.ISIII  hi'i;.iil  nVi'i  I UU  \i'.iis 
.If!"  SiiMiilii.ini  pi'llDils  111  ili'vi'liipiik'lll  ssi'ii'  piii'l  111 
I'MIl  .Ilkl  suin'  I‘I4‘>.  ilk'  Lilli'i  bi'iiip  tin'  pi'ih'd  iliiiiiig 
svlikli  Ilk'  l’iils  S|i'.iii  Missiiiin  li.isii;  I’h  i;;kiiii  ss  :is  bi'iiii; 
iiiipli'iik'iili'il  Ilk  iijlliio  III  ilk'  iiisliliiliiiikll  li.liik'SSi'ils 
k.is  bi'i'ii  iili'illtk'ii  sigiiilk.iiilly  ihiiiii^li  eM'liilimi  nl  ilk 
k'^jl  .Ilkl  llislillillnlkll  sssli'iils  illsillssi'il  .ibiisc  Ilk' 
I'.illk'l  .ispi'tls  III  ss.ili'i  ii'siHiiii's  ili'Si'li'pilk'lll  vsi'ii' 
I'lk'llli'il  III  silljlli'  pill  piisi'  lilipiiiS'i'llkllls  III  iik'i’l 
spi'iilk  !i'i|lllli'llk'llls  ssitlliilll  slibskillll.il  li'll.llil  Im 
nllk'l  I'lili'lill.il  llllklimis.  llosvi'U'l,  .III  I'xp.llkllllj: 
Oimimiis  ii'i'liiii'lnuk.il  iinpnivoiik'iils.  .iml  liiiiiiiiii  iispii- 
iill'ills  bi'smkl  ilk'  llllllls  111  Ikisii  siibslsli'lk'i'  ll.lU' 
iiiipi'si'il  jiii'.ili'i  ik'iiiiiiiils  on  w.ili'i  iiikl  kiiiil  ii'siiiiiii's. 
.mil  li.ivo  iii'.ili'il  a skill  ul  I'liipk.isis  Innii  siiifilc  ptn  pose 
111  iniill ipli'  piirpiisi'  |iiof:i.inis 

.■Mlkmij:k  llic  I'.iiki'i  ili'v  lopiik'nls  wfii'  coiisliiiili'il 
.111(1  Ini.iik'i'il  pnin.iiily  by  piivalo  pumps  ami  pnklk.il 
Mibilivisimis,  Ilk'  iik'ri'.isnip  lonipli'.Mlv  anil  kipki'i  losis 
III  ss.ili'i  ri'simrics  ili'Sk'Inpini'iil  soon  bi'paii  In  I'xnk'il 
Ilk'  li'pal  piivM'ts  .Ilkl  Iniaim.il  rcsonin's  ol  ilii'sc 


inli'ii'sis  I Ills  li'il  In  piiipii'ssivi' fii.kliik'iil  "I  ,1  k'nly  ol 
I I'lli'ial  li'pisl.iiioii  silikli  k.is  |ii'iniilli'il  pii'.ili'i  iiiik/a 
lion  III  ilk  li'i'linii.il  anil  lin.iiiii.il  u'sniiin's  ol  ilk 
I I'lli'i.il  ( losi'iinik'iil  I"  pl.in.  loiistiiiil.  anil  sski'ic 
.ippiiipii.ili'.  Ill  o|H'kili'  is.ili'i  ii'soinn's  ili'Si'lopiik'iiI' in 
I'oopi'i.ilimi  Milk  ilk  Skill's  .Mill  ilk'll  piililk.il  siih- 
iksisimis  St'Si'iilkli'ss.  a iii.iim  pmiimi  ol  ilk  I'Msiiiip 
M.ili'i  K'smiiii's  ili'\i'lo|nik'iil  ii'iiri'si'iil ' ilk'  I'l bills  .Ilkl 
ii'soniiL's  "1  Skill'.  Iik.il.  .Mill  piis.ili'  mli'it'sis. 

Ilk  iili'ulilk.ilimi  ol  ilk'  siopi'  III  ilk  I'xisinip  skiiiis 
ol  M.ili'1  ii'smiici's  ili'Si'lopiik'iil  in  ilk'  b.isin  sskii'k  is 
siiniin.il i/i'il  III  Ilk'  InlloMinp  |i.n.ipkiplis.  is  knnicJ  lo  lln- 
in.iim  li'.iiiiii's  ol  ilk  piopi.iin.  ami  is  ilisiiissi'il  in  ii'iins 
III  ilk'  I'liliii'  basin  \ sinnniais  ot  iki'  I'Msliiip  skilns  o| 
vvali'i  .Ilkl  l.iml  ii'soniii's  ili'Vi'lo|ink'iil  m i'.kti  siibhasin 
ami  ilk  ii'lalimiskips  in  as.iil.iblo  rcsouii.'i's  ami  cMsliiip 
piobli'iils  ,iml  iki'iis  III  ilk'  siibbasni  is  niilmli'il  in 
ckapli'i  7 I or  llio  piii['osi's  ol  tins  simly.  Ilk'  exisinm 
skilns  111  ili'scloi'iik'iii  Is  ili'lliii'd  .IS  iiinsisimp  ol  ik"sc 
pri'k'ils  ukiili  M I'll' I'lllki  iiimiik'lcd  m undi'r  I'mislriii- 
limi  III  l‘i(iS. 

Ilk'  siiinni.ny  nl  I'xislnip  ss.ilci  .iml  land  rcsoiirii's 
ill's I'liipiik'in  III  Ilk  basin  iiiikkli's  stmage  ii'scisoirs  tor 
s.nimis  pii.jiosi's.  .Ilkl  ss  ali'islk'd  pioli'i'Ilon  iikasuii's. 
niipaiimi  Minks.  Ilood  ami  I'losion  lonliol  ini'asuii's. 
M.ili'i  supply  sysli'ins.  I'li'ilik  poMi'i  raiililks.  ssasic 
lii'.il iikiil  l.iiililks,  mildoor  n'lii'.ilion  and  lisk  and 
Mildkli'  I'llliaiki'iik'iil  propiariis,  aikl  riasipalimi  inipiosc- 
llk'lils. 

Reservoirs 

III  1‘ko  ilk'  Missmni  H.isin  lOnlaiik'd  HP  iilaioi 
ii'si'ismis  .Ilkl  1 ..'.x7  ii'si'rsons  ssilli  indisidnal  siorapo 
lafi.iiiiii's  ol  li'ss  ili.ni  2.' .11(111  .nri'di'i'l  sshiili  ssoic  ciihi'i 
I'oinpli'li'd  or  iimli'i  imisiiuitimi  In  appii'pali'.  Ihi'so 
icst'is'ons  pros  nil'  a loi.il  ol  osci  1 12  inillioii  .kii'-ti'ol  ol 
sloiapi'  lap.iiily  Ilk'  nisi'sliik'nl  cosl  Im  tins  sloiapi' 
i.ipaiily  ss.rs  osi'i  S.>  billion  .■\lniosl  pi'iii'ilt  ot  Ilk' 
lokil  sioiapi'  I'.ip.kils  si'isi's  iniillipli'-puiposi'  tniklions. 
labli'  II  snnnn.ni/i's  Ilk  basin's  ii'si'ison  sssli'iiis. 

Land  Conservation  and  Management 

Wllll  Ilk'  I'Xi'i'pIimi  ol  iiiosi  ol  Ilk'  nilp.illoli  ili'Si'lop- 
iik'iils  and  ilk'  l.npi'i-sialc  llood  ii'iilrol  iinpiosi'iiii'iils. 
ssiiiili  ail'  disiiissi'd  l.ili'i.  ilk  b.isin's  M.ili'i  .mil  ii'lali'd 
l.iikl  ii'souii'i'  iinpiosi'ini'iils  Im  api iiultnii'  liasi'  boi'ii 
pilni.iiils  niskilli'd  llnonpli  llic  small  M.ili'islii'd  pioli'i- 
lion  and  Ilood  pros I'lil ion  pioji'ils  and  iiii.il  lonsi'i. 
v.ilion  .mil  di'Vi'lopini'iil  pioicils  Ilk  ik'i'd  in  piosoiso 
Ilk  .ipikiiltiii.il  piodik  IIS  IIS  ol  Ilk'  basin  boiaiiii' 
sliikiiipls  I'sidi'iil  diiiinp  ihi'  I'Mi'iistsi'  dionplil  ol  ilk 
I'ltd  s .md  ss.is  ii'niloii'i'd  by  loiiliiuinip  I'sidi'iiii'  ol 
lossi's  ol  lopsoil  ami  si'Si'ii'  I'losion  ol  piodiklisi'  lands 
bs  lloods  and  sopol.ilisi'  di'iimli'iiu'iil  I lie  si'  nii'asnii's 
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M.i|or  KcMT\«nrs 

( MllCf  KoMTNilirN 

hirpMM-S  Sc-fViHl 

No. 

Slorjiio 

No.  Slorjuc 

(I.IKM)  U ) 

( .'HMI  \|  1 

\\\  H.JMH 

10"  * 

1 1 1(1. SI, 7 ' 

'(S'-’  1 I.  n, 

! iuod  < nntrnl 

1 

.’xs. 

Suppiv 

I lOj 

i'll 

Irrip.ilioii 

(77i 

1 ('ll 

1 IV  j 

1 1 

1 isl)  .iriil  U iMIili. 

1 ii 

Koi.ic.jrj. Ml 

1 4i 

S.ivicjtum 

1 |0l 

( • •ntrol 

( < j 

* 1 ho  MUM  ■ •!  ihr 

in  p iri  Mlliovi'N 

IV  t-  .itof  tli.in  Ihi 

till. it  .hit-  M>iMt 

USO 

‘ tildlV  Ititl  |l  sir 

1 .l|Mi  III 

•X  *r|  li'N'  III  JM 

• non  Ki,  Icrj 

ituUiiK-  1.111(1  iKMiriicMt  .iial  n).iii.it!('im.-nl  h\  iii.iiiil.iiiim^ 
Vice  1.1 1 He  (iivci.  Iiii.ii.iiij;  j;i.iiK'  vt.iliili/.ilicli  IIikkI 
M.ili'i  'l('l('rili(<i)  si m.  line-,  .iiul  l.iim  pnmis  In  .i(i(liliun 

li'  (A.ilci  .111(1  l.iml  icvniiic  imjiKi'.oiiK.-iils  dll  .ijiiuiillni.il 

l.iiids  siiinl.ir  impidM'iiiciils  .iiid  lonsin.ilidii  pi.KlKcs 
li.ivc  Ix'i'ii  impU'iiK  hied  on  pisl  iiikIl-i  7 nnllloii  .uK-sdl 
ndii.ij;M(  nil  III. d l.nids  i n .dionl  X I pcucnl  d|  i|u'  lol.il  in 
need  nl  mkIi  pi.ulKcs  I .ihk'  17  siiiiiin.iii.'i.".  Ilic  cMiiil 
III  ilic  dcvi'liipiiicni  .111(1  ni.in.ij!i'iii(.'itl  pi(>j;i.iiii 


Irrigation 

Iriid.ilidii  IS  llii'  siiii;li;  l.iii;osl  iisin  ol  w.iun  in  llic 
li.i'in  (Tiiii.'nil\  .il'diii  " 4 iiiillidii  .iiics  ol  niij;jU-d  l.ind 
( V I 'llslsl  inj;  ol  <’  *’  llllllldll  .KK's  dl  ..lOjM.lIll  .Hid  !•' 
iiilllioii  .UK'S  ol  I'jsliiK'l  K'i|iiiu‘  .III  .iiinii.il  l.iim  d.'lisi'iv 
III  (.'XsCss  ol  14  lllllllOII  .IvK-  K'Cl  ol  \l..|l(  ' \bolll 
S.SIKIIIIIU  .UK'S  ll.ISs-  hci'll  lU'Xi'li'ps'd  l("  ■■O'.o,'  I's 

jiioup  imji.iiion  sNsU'iiis,  ol  wIikIi  ik'.iiIs  ' '"s  mio  .kks 
.IK'  on  Indi.in  l.iiid'-  I lii'sc  j!ioiip  di'\('li«piiii'iiis  lijii.'  .in 
.ii;gK'j;.il(.'  K'si'noii  sioi.n;i-  v.ip.uiu  ol  ll(■.lll\  inilli.'ii 
.KK.' I(.•^'l . ollcn  nss'd  lot  iniilli  piiipos(.'s  .ind  .il'onl 
d.’.llllll  Hills's  ol  UKMII’ (U'IH(  I\  .lll.lls  \hoill  tX  pi'Ks'llI 
ol  Ills'  sloi.ij;i-  s.ip.isiu  loi  iHoiip  niii;.ili>'n  s\  sis'tiis  |s  II' 
k'ss'Hoiis  sOiisIiik  li'd  l'\  iiiiir.ilion  disltuls  w.iis't 
.onip.inis's  (ii  ills'  Sl.iK-s  (Mill  I csU  i.il  ..'nsi  ■ p on 
.u soiniliiii;  loi  ills' K'in.iiiinis'  .loi.ii's' . .ip.isiis  \honi  ’"s 
ps'Ks'llI  I I 'lllHI  lllllc'l  ol  Ills'  111'  ll|'  ds'llSs'U  lll.lls  W.ls 
. iillslllls  Is'd  l)\  non  I ('ds'I.ll  lllli'K'sIs  .111(1  I'v'l.s'lll 

I I II  I nil  I Hills's  I IV  .IS  , onsi  1 iMs'd  l'\  1 S'ds'l.d  .Ills'll,  Is's  ( M .1 
lol.il  ol  I ’ll  (Hill  .UK'S  si|  Hlll'.lls'd  Illdl.lH  l.lllds.  oVs'l 
111  IlKlI  .UK's  .IK'  ss'IVl'd  llOHI  ■' .'.('IKI  .Is  Is'  Is's'l  ol  sliil.iL’s' 
( .I|'.i(llv  .111(1  (|7'S  Hills's  ol  Ilionp  sls'livi'iv  S.iil.ils 
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\ lof.il  ( onstTv.ilion  I’lojinnn  IIjn  lU*i*n  linpIriiUMilcil  nn  ilns  li.isiii  I .irni 


Sprinkler  Irnc.ihnn  N Imre.iMiiu  In  linpcirlanet' 


( lianneli/alKin  I’lnvidcs  One  Mean''  (It  1 l<uul 


. .f .....  I ..  I .1.-. 


In  M'lne  msl.irkev.  leJot.illv  innsiiii.. led  mi^.iiinn 
^\^l^.•nl^  alsc  pii'Mde  Mipploinenl.il  watet  In  nun 
li'det.dK  oinsliiKled  niipalion  vysU'in\  ll  \lmnlil  Ik' 
Hilled  aKi>  ilut  llie  iiunip  imeatiim  svstemv  .iie  im.dde 
111  pnnide  .ideipi.ile  water  siippK  In  pnitinnsnl  ilie  S .s 
millmn  .kk-s  ejili  > eai 


Flood  iinci  Erosion  Control 

I Innil  (.niilinl  .ind  l1nnd  d.iiM.iee  pieuMilmn  III  llie 
li.iMii  .lie  .klneveil  l>\  ine.iMiies  invnKinp  mnliiple 
pnipnsr'  and  .inule  pni pn^e  slni.ijie  iesei\n|is,  ell.ninel 
liiipinvemenis  and  levees,  .iiid  npslieant  waleislied 
pmieils  liv  I'liiS,  JJ.s  ledei.ilK  eniisli  lie  led  pinieels 
iiivnlvnif:  diieel  llnnd  eniilml  ine.iMiies  were  eninpleled 
ni  iindei  ennslnieimn  in  llie  h.iMii  I liese  nieliuled  s t 
ni.i|ni  leservnns,  S7  eli.innel  .ind  levee  pin|ee  Is,  and  I l.s 
iipslie.ini  w.iteished  pm|eels  1 hii'iijiliniil  the  hasili.  llie 
ell.ninel  aiiil  levee  ['inieels  invnive  .ippmunialelv  l..'(IO 
iniles  nl  levee  ennsiiiielinn  ,nid  al'niil  Mill  miles  nt 
■- li.iniiel  inipinvenieiils  I pslie.ini  waleisl'ed  pinjeels 
nivnlve  vv.ileislieds  Inl.iliii);  I 4')  millinii  .leies  w illi  t.14‘1 
tlnnd  pievenlinii  .iiid  j;i.ide-slahlli/.illnn  sliileliiies 

\s  nl  I'KiS.  si\  llnnd  plain  nilniiiialinii  lepnilsvveie 
eninpleled  and  III  niliei  lepnils  weie  lieiiip  piep.iieil  ni 
aie  pending  linvvevei.  Iiill  se.ile  iinii  sliiieliii.il  m.in.i{!e 
nieiil  pin(;i.inis  have  as  >el  nni  heen  inipleiilenleel  as  a 
llnnd  d.iiii.ijie  |)ievenlinii  deviee  llie  sliiieliii.il  llnml 
eniiunl  ine.isiiies  pmvide  vaivint;  depiees  nl  pmleelinn 
In  ahniil  .(  iinllinii  .leies  and  lepiesenl  .in  avei.iee  .iiinn.il 
dain.ifie  pievenlinii  e.ipahililv  nl  appniMinalelv  Msll 
iliillinii  linvvevei.  appiiiMmalelv  N 1 nnllinii  .leies 
leinaiii  siih|eel  in  linnds.  willi  a iesidii.il  .ivei.ipe  aiinnal 
d.inia(;e  pnleiili.il  nl  ahniil  s'is.S  niillinii.  al  I'lns  piue 
levels  .ind  eniidiliniisnl  eeniininie  develnpiiieiii 


Municipal,  Rural  Domestic,  and  Industrial 
Water  Su|jply 

In  euntiasi  \ev  lUe  ixnmel  e>t  1s.imii  seulement  when 
dniiie'siK  vvalei  siipplv  Was  nhi.niied  Imiii  .isieiiis. 
laiiili.iriels.  .nid  liaiiel  piiiiipeel  wells,  nvei  'M  ['eieeiil  n| 
llie  hasin  I'npnI.ilinii  imw  li.is  inniiine  vv.ilei  supplied 
eilliei  Imiii  eenli.il  disinhiiiinii  svsieiiis  m limn 
indiv  idii.il  liniiselmlel  piessiiii/ed  s\  sleilis  I lie  lla/aids  In 
lie.illli  vvliieli  lesiilleel  limn  piiv.ile  wells  tseiii);  enii- 
l.inini.iled  hv  ne.iihv  eess)inn|s  Im  liiiinanw.isledispns.il 
siimiil.iled  develnpiiieiil  nl  ecnii.il  vvalei  svsieiiis  heein- 
nnii!  Ill  llie  I.SSU's  llie  Injiliei  ensis  niiliallv  lesliieied 
these  eeiili.il  svsienis  in  the  l.iieei  elites  linvvevei.  h> 
I’ll, 5,  nvei  ' peieenl  nl  Uie  hasin  pnpnlalinn  had 

piihhe  vvalei  wiviee  .ind  Is  peieenl  h.iel  iiinniiii;  w.iiei 
limn  indivielii.il  limisehnKI  sv  sleiiis  \ imal  nl  1 .'7  e 
emniiinnilies  vviih  .in  .leiliepale  pnpiilalinii  nl  (i.dSlI.IKin 
iinvv  have  piihlie  vvalei  se'ivKe  linvvevei.  .ibmil  Mill 
mem pm.iied  enniiminilies  with  an  appieii.ile  pnpnl.ilinii 
nl  'i7.lllill.iiiil  2.d5.vlllill  penple  living  nn  laims,  m nihei 
iiii.il  .lie. IS  .nivl  III  iimiienipmaled  enmmmnlies  aie 
ilepeiideni  mi  miliviehial  vvalei  supplies  \eailv  Ivvn- 
Ihiiils  nl  ihe  inial  pnpiil.ilimi.  ni  .ihnul  I ' millinii 
penple.  Is  se’ived  In  iiuhvidii.il  piessiiie  svsiems  llnw 
evei.  .ihniii  'I  peieenl  nl  the  hasin  pnpulalinii.  I'l 
mie  llniil  nl  the  iiii.il  pnpiil.ilimi  I ’,'’.(111111  dues  nnl 
have  I nmmi.e  vvalei  KeeenI  aelnplmn  nl  ■‘emislanl  llnw  ' 
sv stems  nl  w.ilei  elehveiv.  vviih  Invvei  piessnie  .iiiel 
slma.ee  hv  Ihe  iiwi  diiini.e  Inw  iis.ige  peiinils.  has  gieallv 
lediieed  svsleni  elehveiv  ensis  and  h.is  hiniighl  nnpinved 
vvalei  l.iiihlies  vviilnn  pi.ielie.il  ensi  hmils  ini  main 
sin.ill  eninnumilies  .ind  mdivielii.il  im.il  hniiselinhls 
vvhieli  were  pieviniislv  iiii.ihle  In  alle’iel  these  seiviees 
( iiiieiillv.  nn  enmnmnilv  vviih  .i  pnpiil.ilimi  nl  l .lKlllin 
mnie  IS  wiihniil  piihhe  w.iiei  seivue 

(II  Ihe  I 77;  enmnmmlies  vviih  piihhe  vv.iiei  seivne. 
the  iii.i|niiiv  ll.s|||  nhi.ini  iheit  vvalei  supplies  iie>m 


csi'uiul  sv.ik'i  M'uui’s  .ilxm.'.  wlii’K'.iN  iiiMiimiiiiiii's 
llllll/l.'  MIll.lil’-W.llCI  0\llllMU’l\.  .IIkI  ■'(I  OUll- 

imimlifs  ulili/o  ii'inhiiicil  siirt.in-  .mil  fimmiil  m .ilm 
Mitirn's.  Ill  li'ims  ol  llif  I'lipiil.ilion  m’IU-iI  Iiuiii  piibik 
M-.liMnN.  .ilmusl  >4  pi'ki’Mi  k soiii'il  i-\i liiMii’K  liiim 
MIlt.Kl'  ll.lk'l  MUlliik  .mil  .ihiillt  '5  pCIil'Ml.  i-\illlslll'l\ 
Irom  jiiumiil  ii.ili'i  mmiiii'  ImpiuMMiicnl  m ilu‘  ipi.ililv 
111  wjk'i  MippK  liom  4,'5  piihik  ii.ik-i  sNsli'iik  k 
ilcMi.ibli’,  « lull'  M\  M sk'iik  luM'  m.nli\|U.ik'  ipi.mlilv  Im 
^imi'iil  k'qmii'iiK'iik  .mil  I '4  Msk-iiis  ii'i|mii'  .iilJilnm.il 
tll'.llllll’llt  III  lIllMl  M.lk’l  Mipplli's  Vlllll.lIK  .ill  III  the 
iimiiinimliik  mIich’  iinpiuvcil  ipi.ilitv  wimlJ  he  Ji'^ii.ihli- 
iihl.im  (Ill’ll  vi.ili'i  tioiii  j;riiiiiiil.M.ilci  soiiiii’s. 

Suilli’  IliilllsIIk’N  III  dll’  h.lMII  ohl.llM  Ilk’ll  M.lli’l  'iiippK 
liom  iiiimiiip.il  s\ stems,  bill  only  limileil  J.iki  .iie 
.ii.iil.ible  on  sep.iMie  iiulnsiiul  iv.itei  siippK  systems  In 
pKi's,  54')  niiliisitii’s  lepoileil  sep.ii.ile  ii.ilei  siippK 


s\siems.  Milli  127  ol  tliese  being  used  cxiliisively  loi 
eoolmg  vi.ilei  .mil  422  loi  pioeess  wjlei.  Sixty  pereenl 
ol  ilie  pioeess  iv.ilei  s\sieiiis  .mil  4.?  pereenl  ol  llie 
cooling  k.ilei  sxsieins  niili/e  groiiinl  vv.ilei  exiliisivelv  . 
Ilie  lem.nndei  iilili/e  siiil.ice  w.ilei  or  I'liiibiiulions  ol 
suil.iii’  .md  gionnd  k.ilei 

( niieniK.  llie  gioss  .mnn.il  iisi’  ol  k.ilei  lot 
iiiiiiikip.il.  ini.il  donii’slk.  .md  iiiiliislii.il  purposes  m llie 
Missouri  Kiiei  li.is  n is  2.7.'s7.()i)n  .k le-leel  \honl  127s 
peieeiil  ol  llie  gloss  deiii.md.  esjimiileni  lo  .'><i.lKHI 
.icie  leel  .mnii.ilK  is  eonsimipliie  use  \hoiil  21  peieenl 
ol  the  gloss  deiiijnd  is  obi. lined  Iroiii  groniul  ii.ilei  .mil 
7’)  peiceiil  liom  surl.iie  ii.ilei.  some  pjil  ol  kliiili  is 
nude  up  ol  leliiin  lions  liom  iipsiie;im  uses  Smnm.iiies 
ol  the  iiuiiikip.il.  ini.il  doniesik,  .md  mdiisiiul  n.ilei 
siipplv  s\  sieiiis  .lie  giu’ii  III  Ijbles  1.1  .md  14 
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\s  ol  the  I'Xill  I edei.ll  eensns.  llieie  neie  4.SS‘i 
limiikipulllies  III  till’  Missoiiil  B.1SIII.  ol  nllkll  1.77.5 
eoiiiiniiinlies  eonl.iinnig  M)  peieenl  ol  llie  basin’s  popu- 
lalioii  neie  served  b\  piihik  njiei  sxsieiiis.  Ilonevei. 
Iliere  were  onlv  I ..1()K  pnblie  si’weiage  svslenis.  ol  wliiili 
1 .2117  piovided  lie.ilnieni  ol  wastes  beloie  diseli.iigmg 
Ilk’ll  elllneiit  llie  svsieiiis  pioviding  waste  liealmeiil 
iniluded  1 .11(1')  willi  seeoiid.iiv  lie.iliiieni  and  l'>K  with 
pimi.iiy  lie.ilineni  onl>.  I lie  tediiiTion  in  polliilioii  load 
provided  by  lliese  plants  was  sliglilK  ovei  million  I’  I 
■ ml  ol  a pollnlion  load  ol  l(i  K million  P I Mso.  in 
I'biU.  llie  immbei  ol  mdiislii.il  plants  ie|Torled  was  (i5  I . 
ol  wlikli  4')  were  seived  by  tminieipal  seweiage  systems. 
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piihliiK  insTU'il  svslcnis  llovvoM’i,  iIk'  I ihIi'i.iI  svsii-iii 
JllMIlMJk's  .ihiml  70  IIIOIO  tll.in  llic  Iillict 

piibluK  nwiR'il  s\vicin>  .iiul  Mipplk’s  mosl  ol  ilio  iMu‘ip\ 
loquiiemiMilN  ol  lla-  i'Iiriir-  coopcr.itni-\  m llu-  h.ism 


Themkil-Hri  lric  Povmt  PImiiI  l^ing  I, ignite  Coal 


I lie  cslmialcd  onergv  rctpiiiomeni  ol  ilic  h.isiii  in 
v\.is  M billion  kilowall  boms  I lie  available  supply 
in  I'Ki^  pcinnned  esporl  ol  2 billion  kilowall  lionrs 
lioiii  ihe  basin.  Itowcvei.  over  lelalively  short  lime 
periods  llie  e\poil  impoil  balanees  are  espeeleil  lo 
eipiali/e. 

I levlik  geneialion  by  steam  ['lanls  using  coal  and 
nalmal  gas  piovules  llie  iiui|ority  ol  llie  eleelik  eneigy 
III  the  basin.  In  l‘Ki5.  lliongli  some  plants  were  then 
planned  and  now  are  midei  eonsliiklion.  there  were  no 
mielear  plants  piodiieing  eneigy  iri  the  basin,  \tlei 
jgikiillme.  the  eleelrie  geneialing  nidnsiry  is  the  hugest 
single  water  user  in  the  basin.  In  I'hi5.  the  aggregate 
rei|mrenienl  loi  eondenset  eooling  water  was  over  .v.> 
million  aeie  leel  amnially , rei|miing  stteainllow  diver- 
sions ol  over  1.7  inilhon  aere  lvci  annnally  but  only  a 
eonsumplive  use  of  .^(i.MtO  aere-lcel  annnally  I able  15 
smiimaii/es  the  type  id  owneishi|i  and  installed  eapaeily 
of  the  existing  power  systems  in  the  basin,  exehidmg 
indiislrial  generation 
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Recreation  and  Fish  Wildlife 

Some  ol  the  best  known  oiildooi  leeiealion  areas  ol 
the  t lilted  Stales  wilhni  the  basin  are  Vellow stone, 
(ihkier,  and  Koeky  Moimlam  Nalion.il  I’aiks.  the  Uliek 
Hills  Region,  and  the  I .ike  ol  the  O/arks  area  \1oieovei. 
the  six  niaiot  leservons  on  the  mam  stem  ol  the  Missomi 
River  provide  more  than  one  million  smiaee  aeies  ol 
walor  w'hkh  is  allraelmg  ineriMsmg  reeieaiion  use 
\lmosi  I'l  million  aeies  ol  national  tmesis  and  grass 
lands  provide  land-oiienled  reerealion  oppoiimiilies  in 
the  weslern  portions  ol  the  basin  In  the  more  populous 
eastern  portions  ol  the  basin,  the  opporlmiilies  lor 
outdoor  reerealion  are  more  linnied  in  scope  and  variety 
and  eoiisisl  largely  ol  Stale  and  loeal  paiks  and  ptivalely 
owned  laeihlies  I hese  aieas  provide  slightly  more  than 
lliree-lonilhs  ol  the  developed  leereation  aeieage  ol  the 
basin 

4K 


I he  mvenloiy  ol  reeieaiion  lesoiiiees  m the  Missonii 
River  U.isin  was  divided  into  ihiee  ..lassilkalions,  eon- 
sislmg  ol  seenu  . histoik.  and  nalmal  emiioimienl  areas 
llvpe  1).  land-oiienled  leiie.ilion  resoiiues  I 1 y pe  III. 
and  walei  oiienled  leeiealimi  lesonues  llvpe  llll 
I xeindmg  ihe  privalely  owned  leerealion  are.is,  whieli 
aie  esiiinaled  to  .iggregale  well  ovei  MKl.lIlKI  aeres  ol 
land  and  water,  there  are  over  s||  million  aeies  ol  pnbhe 
lands  and  water  areas  m Ihe  basin  with  vnymg  degrees 
ol  reerealion  polenlial  and  use.  \bom  ‘ peieeni  ol  this 
lol.il  area  is  water  smiaee  and  slightly  over  one  leiilh  ol 
one  |H-ieenl  is  niaish  land  Slightly  inoie  than  I74.IMHI 
aetes,  or  aboni  Ihiee  lenihs  ol  one  peieeni  of  lire  total 
lekiealion  lesomee  area,  have  been  develo|sed  lot  leerea 
lion  III  Ihe  simse  lhal  reeieaiion  l.ieihlies  are  available 
Ihe  ininiber  ol  visilois  lo  iliesi-  laeihlies  m I'his  w.is 
ovi ' llllmillioii 


I 


OiililiMir  KcvriMlmii  Is  I’opuhir  \l  (lu‘  |{;isin's 
Ri  sers  nirs  .mil  I Hkes 


\hiiiil  'M  |H’iii'iil  ’ll  ilii'  .ifi'.i  ol  till'  \1issoim  River 
R.i'in  piiuiiles  v.iivmi;  ileeiees  ol  lisli  .mil  viilillile 
li.il'il.il  llovvevei,  oiilv  .iIh.uI  > peieeiil  ol  this  .ne.i  is 
iilili/eil  pmii.iiilv  loi  lisii  .Hill  vvilillile  iii.iii.iueiiieiil  .mil 
eiili.iiKeiiieiil  eilliei  ,is  sinj;le  pm  pose  lisli  .mil  wikllile 
.lie. IS  (II  ! peiieiill  oi  .is  miilliplei'iii  pose  .iie.is  willi 
iii.iioi  lisli  .mil  vvilillile  m.iiKiiieiiieiil  .ispeels  (2  7 per- 
ii'iill  lire  .iie.is  vvlieie  lisli  .mil  vvilillile  siilisisi  .is  .1  |omi 
use  vviili  the  piiiii.iiv  l.iiiil  use  IiiikUoii  iin'luile  .ilmosi  .ill 
lit  itie  pnv,iie  .iiiiiuilliii.il  l.iiiils  .mil  .1  siilisi.mii.il  poiiion 
111  itie  piihlii  l.iiiils 

Wikllile  [lopiil.ilioiis  III  lire  ti.isiii  .lie  .is  v.iiieil  ,is  the 
wiile  r.iiiiie  ol  I1.1lnl.11  wliieli  siipiioils  llieiii.  About  <'(• 
spi'i  les  ol  bii;  j;.mie.  small  ii.iiiie,  .mil  vv.ileilovvl  .iie 
sou|;lil  In  liuiileis  Deei  .iie  the  iiiosi  .iliiiiiilaiil  bij;  iiaiiie 
III  lire  b.ism.  tollovveil  In  .mielope,  vvliose  i.iiiiie  is 
liiiiileil  lo  llie  iiiiiie-opeii  praiiie  lecioiis  I’lie.isaiil  is  lire 
iiiosi  mipoiMiil  upl.iMil  jiaiiie  spei  les.  lollovveil  m iiiipoi- 
laine  In  lire  bobwliile  ipi.iil  W.iieilovvl  li.ibii.il  is 
exlieiiiely  v.iiieil  .mil  veiv  imeveiily  ilisliibiileil  m lire 
basin  I he  D.ikolas.  m pailiiiil.ii.  inovnle  iiiijual  1011  .mil 
bieeiliiij;  liabil.il  tni  jue.il  mimbeis  ol  vv.ileilovvl  I be 
I'kill  .mil  I'Kis  .ivei.ijie  louiil  ol  vv miei mg  ainl  bieeilmg 
vv.ileilovvl  III  the  basin  was  J.I'IJ.OIIU  ami  J..i‘i4  (inu 
biiils  lespcilivclv 

(uiieiillv.  Ibe  .ivei.ige  animal  liaivesl  ol  game  is 
eslimaleil  In  be  .ilinosl  l(i  million  .mmi.ils  lioiii  2^  ni.i|oi 
spi'i  les  III  g.mie  Imnleil  m lire  b.isiii  liig  g.ime  aiioimls 
till  aboiil  2 peieenl  ol  llie  mimbeis  liaivesleil . iipl.iinl 
game  binls  .ibuiil  (lU  peieenl . olliei  sm.ill  game  .iboiil  '2 
peii  enl . anil  w.ileilovvl  .iboul  i<  peieenl  llie  lislimg 
waleis  III  llie  b.isiii  iiisliiile  4 k‘'lkl  miles  ol  slie.uns  .iinl 
I 422.()<KI  siiil.iie  aeics  ol  mi|iounileil  waleis  ami 
ii.iliii.il  lakes  llie  spoil  lislimg  e.ip.uilv  ol  lliese  waleis 
Is  esliiii. Ill'll  to  be  44  I million  tislieini.m  ilavs  annii.ilK 
ioiii|iaiei|  III  an  eslimaleil  iiiiienl  use  ol  17  4 million 
lislieiman  il.iys  .mniially  llie  lap.iiilv  ol  lliese  vv.ileis 


A \'arielv  of  I isli  Abounds  Al  ihi  'lam  Slem 
Resen  oirs 


lot  siisi.iineil  ioniiiieiii.il  lislmig  is  eslimaleil  lo  be  .iboiil 

2 million  pomiils  .mmi.illv  lonip.iieil  lo  .iilu.il  pio 
iltielioii  loi  maikelmg  ill  I'kis  ol  .iboul  ^ million 
|ioumls  Ke.ili/alion  ol  ibis  poienli.il  vvoiikl  involve  l.iige 
si.ile  use  ol  low  value  imluslii.il  lisli  somellmig  iioi 
.inliiip.ileil  uiilil  .it  least  llie  veai  2011(1  1 able  lo 

summaii/es  llie  ma|oi  lv|ies  ami  ijii.mlilv  ol  llie  basin 
resomees  oiienleil  lowaiil  leiie.ilioii.  Iisli  ami  vvilillile. 
.Hill  lel.iieil  enviioiiineiil.il  ipi.iliiv 

Land  Conservation  and  Drainage 

( iiiieiillv.  ID'S  million  .iiiesol  lire  piiv.ilelv  ow  neil 
lamls  III  lire  b.isiii  aie  useil  loi  eiop  pioiluelion.  1^2.0 
million  .iiies  aie  used  loi  p.isluie  .mil  i.iiige.  I.v7  million 
aeies  are  in  loiesi  .mil  vv ooill.imls.  4 (1  million  aeies  aie 
III  oiliei  agiiiiilltiial  uses,  .iml  N million  aeies  aie  m 
noii  agiiiullui.il  uses  I Ills  .imounis  lo  47.  54.  *>.  I . ami 
4 peieenl.  lespeelivelv  Aboiil  o'*  million  aiies  ol  the 
iioplaml  .mil  5|'i  ihoiisaiiil  aiies  ol  p.isiiiie  and  range 
.lie  iiiig.iled  .inmially  An  , iddilion.il  I I million  .iiies  ol 
land  leeeive  iiileimilleii  .ipplii.ilions  ol  iiiig.ilion  vv.ilei 
Aboiil  vh  (>  million  .leies  ol  I edei.il  land  are  ux'd  loi 
.igiieiilluial  pm  poses.  27  o million  .iie  gi.i/ed.  and  14  4 
million  [iiodiiee  loiesi  pioduils  An  .iddilioii.il  4 4 
million  .leies  ol  I edei.il  l.iml  .iie  used  loi  non 
agili  iilliiial  piiiposes 
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T.ihlf  tC  HECHEATION  AND  FISH  AND  WILDUFE  RESOURCES  MAJOR  Cl  ASSI F ICATIONS 

MISSOURI  BASIN 
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Siisci'pl.iliilil\  III  vMiul  .imJ  walci  cmsmii  ilanuifii’ is  .1 
si.'iiiiiis  tailoi  allcclm};  laiuls  111  llicliasm.  I Imni^li  llicii 
ii\Mi  t-lloils  aiKl  wilh  ICi.liMii.al  asMsIaiicc  ami  cnsl- 
sliaiiiif;  .callable  In  llicin.  Ilic  owners  and  opciaUns  base 
installed  adeipiale  eonseivalion  lie.ilineni  and  manage- 
meni  on  lU'i  .b  million  aeies.  01  4ll  pereenl  ol  the  pnvale 
agiienll nial  l.nids  m llie  b.isni  -\ii  addilional  .CS  peieeni, 
01  IDd.S  million  aeies  ol  niaii.igemeiit  l ype  piaeliees. 
ami  21  peiecnl.  01  (H  million  .Kies  ol  meelianical  01 
\egel.ili\e-l\ pe  pi.Klues.  aie  needed  lo  piovide  adei|nale 
levels  ol  i.onsei\alion  liealmenl  .md  maiiagement . 

\honl  .S4  pereenl.  01  b.7  million  .leres  ol  llie  eiglil 
million  aeies  llial  aie  piivalely  o\uiec.l  non-agiienlUiial 
lands,  ate  used  vMlIiin  llieii  i.ipabilily  and  adei|iialely 
lie.iled  lot  eiosion  eonliol  \boiil  li.ill  ol  the  lemaimlei 
need  man,igemeiiM\ pe  eonseiv.ilioii  piaeliees  ami  llie 
balanee  neerl  vegetative  01  nieeli.nneal  [iiaeliees  in 
addilioii  lo  nianagenieni  piaeliees 

On  lerleialK  owiieil  lands.  (iK  |ieieenl.oi  million 
acres  are  einiently  adeigialelv  lieatevl  and  managed  lire 


I he  ( iinserviilioii  Program  On  the  (ireal  Plains 
Has  Been  Underway  Sinee  lire  I ‘MB's 


lemaiiniig  I .v7  million  aeies  m llie  snbbasiii  need 
impioved  eonseivalion  liealmenl  ami  nianagemeni  loi 
siislamevi  use  vvillioiil  deleiloialion 

Jlie  evalnalion  ol  llie  [irodiKlioii  c.ipabilitv  ol  the 
basin  lecinnes  ,1  eonsideralion  ol  leasible  land  use 
elianges.  Ol  the  ID.vS  million  .leies  ol  l.md  piesenllv 
used  lot  eiop  piodiielion.  .iboiil  4 (>  million  aetes  >lionld 
be  eoiiveiled  lo  a less  miense  use  siieb  as  gtasslaml  m 
oidei  lo  reilnee  the  eiosion  lia/aid.  ( onveisely  ol  llie 

l. ^d.(i  iiiillton  aeies  ol  /.inge  and  p.isiiiie  nndei  pnvale 
ow iieisinp,  aboul  70. d nnllioii  aeies  are  classed  as  .liable 
and  exist  m liaels  l.nge  emnigli  loi  eonveision  lo 
eio|iland  il  llie  neeil  slionkl  develop  I oiesi  and  vvood- 
laml  and  olliei  agrieulliiial  lands  vveie  mil  eoiisideied  in 
tins  analysis,  alllioiigli  some  eonveision  ol  loiesi  lands 
ami  reelamalion  ol  .ib.imloned  lai Misleads  will  iin- 
donbledly  lake  place, 

I here  .ne  appioxim.ilelv  1 5 .'  million  aeies  ol 
agrienllin.il  land  m the  basin  siibieo  lo  excess  vvatei 
pioblems  Ibis  loi.il  is  exeliisive  ol  ibe  7(|s,7  iboiis.md 
acres  ol  land  vvilb  an  excess  vv.ilei  pioblem  e.uised  b\ 
iiiig.iiioii  vvalei  ibal  is  niebideil  m niigalion  systems 
iniprovemenls.  Cmienlly.  4 h million  .Kies  ol  eiopl.md 
b.ive  been  provided  vvilb  .Klei|ii.ile  rliamage  -Mionl  .'7 
peieeiil  ol  ibis  aie.i  is  eniienlly  ciillivaled  ami  enrieni 
use  would  be  impioved  bv  .illovvmg  limely  opeialions 
ami  eleaiiei  ullage  ol  eioplamls  lm|'ioved  i.irnnng 
opei.ilions  Ibal  lediiee  weedy  giowib  on  l.iiin  eioplamls 

m. iv  rlepieeiale  ibeii  value  loi  npl.iml  game.  \n 
addilional  d.('  million  aeies  ol  p.isliiie  .iml  i.mge  and  ('05 
lbons.ind  .leres  ol  loiesi  and  woodland  aie  snbieel  lo 
pioblems  ol  excess  w.ilei  ami  .ne  sinlable  loi  eonveision 
lo  eiilliv.iled  uses  \bont  d milboii  .Kies  iei|iiiie  pio|eel 
ly|W  measiiies  lo  lemove  ibe  excess  vvalei  liom 
.igiicillliiial  lands  Ibe  b.il.mee  can  be  liealed  by 
iiuIivkIii.iI  bind  owneis  .md  o|vialois 

\boiil  million  .leies.  oi  !s  peicvnl  ol  ibe  bind 
wiib  excess  w.ilei  pioblems.  .ne  eoiisideievl  inle.isible  lo 


dl.ilii  (M  lIllN  lol.il  (i-t ) ihiius.iiiil  .K  ii’s  ,iu'  i.uiu'lill\ 
tlsi'J  liM  I li'pl.llul  .Mill  slimilil  Ih'  I nlAfl  li'il  111  lliilli  Hip 
MSI'  IliH  I'liliH'  ' ' millii'M  ,ii  H"-  shiiiiKl  lu'  iiM’il  liii 

^i.i/iiii;  .Mul  vmiihII.iiiiK  iik IikIiml'  m.iii.iiii'iiK'nl  In  iilili/i- 
ils  M.ilui.il  i.iitu'  uilillili.'  Iubii.il 


IMiivigi'ition 
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CHAPTER  5 


WATER  AND  RELATED  LAND  REQUIREMENTS 


l’riin.‘>.liiiii\  ol  n.'.|iiiit'mi,'iils  toi  use  ol  l;iiul  .iml  ss.ilei 
tesoiiues  III  (lie  Ml^sllllrl  Kivci  ILisiii  iiimiIvoiI  llie 
•il'pt.iis.il  ol  eMsiiiij;  eoinlilioiis  .mil  ol  llio  e.ipjlulilv  ol 
llie  tesoutees  to  Uillill  .mluip.iloi!  eeoiioiiue,  soeuil.  aiui 
plissk.il  slein.iiuls  iliai  iiiiulii  he  plaeed  upon  llietii,  A 
luiKlioiial  appioaeli  ssas  used  lo  deleriiiiiie  resources 
iieeiled  lo  coinplelels  lullill  liuuiaii  rei.|uireineiils  and 
desiies  loi  nuiiikipal.  rural  donieslic,  and  indirsirial 
vsaler  suppK  . \s aler  v|ualil\  conirol.  iirigaliori.  Iiveslock 
ssaler  siippK  . drainage,  reliahililalion  ol  irrigalion  lacill- 
Ires,  llood  and  erosion  damage  pievenlion.  navigalion; 
elecliic  power . .igikullur.il  land  nianagenieni  and  coiiser- 
s.ilion.  Ir.inspoil.ilioii.  urban,  .irid  buill  irp  aieas.  mineral 
uses.  |iiodirclive  loresi  use’s.  Iish.  wildlile.  and  recrea- 
lion,  and  genei.il  enliaiuemenl  ol  ihe  qiialily  ol  Ihc 
enviionineni 

I se  ol  a liinctional  approach,  resulls  m some 
mslarices.  in  lorcs.isls  in  winch  demands  exceed  Ihe 
available  waler  and  lelaled  land  resources  il  smgle- 
pirrpose  deselopmeni  or  rnanagemeril  programs  aie  lobe 
lorinulaled  On  Ihe  oilier  h.rrid.  several  uses  are  com- 
palihle.  or  al  leasi  iion  conlliclmg  to  some  degiee,  lor 
|oinl  use  ol  the  resource  base.  Maxrimrm  use  ol  the 
lesouives  as  a means  loi  satislymg,  lo  a reasonable 
exierii.  all  lirncirorial  iet|iriremenls.  re(|uires  the  con- 
cepts ol  |oml  use.  miilliple  use.  and  m some  instances 
Iheii  reuse  II  w.is  necessaiv.  Iheielore.  lo  consider  ihe 
leh.ibihly  ol  demand  pro|ectioiis.  the  lunclional  coni- 
pelilive  lelalionships,  aiul  the  magmluile  ol  the  resource 
base  as  sle[is  in  loiiniilalmg  a plan  designed  lo  assure  and 
to  salegirard  ihe  inleiesis  ol  the  piihlis 

The  piojev  lions  ol  liiiKlional  rlemands  and  desires  are 
discussed  individually  m the  lollowing  paiagiaphs  w ilh  a 
more  delailerl  preseiilalloii  included  m the  appemlix. 
"I’lesenl  ami  I iitiire  Needs"  Inlei  ielalionships  and 
possible  conllkis  between  Ihe  several  liiiiclioiis  are  here 
idenlilied  lo  provide  guidelines  m selecting  between 
alleinalive  courses  id  action  lor  nnplenienimg  a plan  in 
Ihe  Missouri  Hasin  lor  the  conseivalion.  developmeni . 
managenieni . and  use  ol  waler  and  related  land 
teviiiices 


GENERAL  PROCEDURES 

l’ro|eclions  ol  lunclional  demands  and  desires  lor 
various  types  ol  goods  and  seivkcs  loi  Ihe  l.iigel  veais 
l‘),S(),  :(KII).  and  2020  were  developed  bv  lechiucal 
people  lei'iesenlmg  the  pailicipalmg  I edeial  agencies 
and  Stale  agencies  and  having  broad  knowledge  and 
expeiience  m llieir  respcvlive  lields  Ihe  melhodology 
used  in  pioiecling  liilure  demands  vanes  ascorduig  lo 
the  lunclional  use’  ol  the  resourse  and  depending  upon 
the  dal.i  and  kiu'vvledgc  available  lor  consideiallon.  oi 
the  ailaplabihiv  ol  knowledge  lo  pio|eclion  lechmques 
I'ndei  these  condilu'iis,  there  is  considerable  variabrhiv 
between  lire  several  projeclions  ol  mdividiral  lunclional 
demands. 

1 rom  a planning  viewpoml.  the  .idci.|uac\  ol  each 
projection  was  weighed  against  lhal  ol  Ihe  other 
pro|eclions  and  |udgmenl  was  applied  m determining 
planning  crileiia  aimed  al  salislymg.  c.)uantilalively . 
ulenliljed  limclioiial  demands. 

AGRICULTURE  AND  FORESTRY 

I’loiecled  leiiuiremenis  lor  lood  and  Tibet  m the 
Missouii  Kivei  basin  are  a com|'oiienl  pan  ol  proiecled 
national  iei.|uiremenls.  Ihe  u.ilu'iial  pri'ieciions  were 
delerinmed  ihiough  consideration  ol  ma|or  loiceswhich 
inlluence  demand  Major  tactors  related  lo  lequiremenis 
aie  popiil.iiioii.  per  capita  income,  consumei  's  lasie  and 
pieleience.  mdusiiial  uses,  livestock  leeduig  elliciencies. 
impoils,  .ind  exports  Since  piojections  have  diminishing 
accuiacv  over  lime,  most  ol  these  pataineteis  were  pio- 
lecled  lo  I'tsd  onlv  I he  2HII0  and  2020  |iio|eclions , ire 
piimaiilv  .1  Itmclion  ol  ch.mges  m popiilalion.  with  per 
capita  constiini'lioii  held  conslani 

Ihe  Missouri  basin's  share  ol  national  pioduclion 
iei|Uiremenls  lor  lood  grains,  leed  grams,  and  livestock 
W.IS  deteimmed  by  a national  nilei-tegion.il  analysis  ii| 
hisiork.il  shares  and  Ireiids  Koitghage  leqiinernenls 
were  delermnied  regionally  liom  livestock  leqiinemeiils 
and  I'loiecleil  hvesiosk  leeding  elliciencies  and  i.ilion 
ie(|uiienienls. 

Ihe  lesulting  sommodily  iei|uitemenls  are  jviesenied 
III  del.iil  III  the  appendix.  "I’lesenl  .ind  Tiiluie  Needs" 


1 hose  U\|llllOmOMls  uoto  .ll^IOflJ'Oll  .is  pilullUllUM  III 
ilioos  im  loi.il  oii'pl.iiul  .iiul  liii.ieo  (p.isiiiio  .iiul  kiiiuoI 
piiHliRlion.  I.ihlo  17  siimin.iii/os  ptniosloii  oiopl.iiul 
.Iiul  liM.iiio  piiHliiotioii  oxpu'ssoil  In  iiulo\  luiinhois 
•ihoso  iho  oiiiioMt  lUHinal  h.iso 

T.ihlf  17  AGRICULTURAL  PRODUCTION 
REOUIREMENTS  IN  TERMS  OF  CROP  AND 
FORAGE  FOR  THE  MISSOURI  BASIN 

lion  Ko€|iMromonIs 


^ i*j|  Imlos 

( uiront  Snim.il  liMI 

I'lSil  I '4 

:mn  li'4 

:(i;n  jii" 


\ i:oiioi.ili/cii  .iiKiU  lio.il  niiidol  njs  used  In  pto|ocl 
pnidlisIHUi  p.illoilis  ,iiid  111  ooiiipaio  Iho  oapaolU  ol  iho 
hasin's  .lutKiiluiial  losomoos  lo  iiiool  iho  pmioolod 
looii'iial  loqiiiioiiioiils.  Iho  malTiomalioal  pmooss  iisod. 
hiio.ii  piiijii.iinniiiii;.  is  an  aiili'iiialod  lumi  ol  oiilorpiiso 
hiidooliiii;  iLisis  .issiiinplii'iis  ami  sijiiiilio.ini  loaliiios  ol 
Iho  iiiodol  aio  dls>.iissod  m iho  appoiidis.  ■'Prosoiil  and 
I III II 10  Noods  " 

In  oidor  lo  liilU  asso-ss  iho  oapahihls  ol  iho  hasin  in 
lolalion  lo  pio|0slod  nalional  tood  and  lihoi  roqnno- 
inonls.  II  was  nooossar>  lo  prosood  wilh  plan  Toiimi- 
lalion  111  dolornuno  all  Iho  laolois  al loolins;  ajinoulUiial 
piodiivTion.  Iho  osUmalos  ol  pio|oolod  o.ipabihly  ol 
ajirioiillural  land  in  liiluio  linio  pounds  ioi|uiiod  loooji- 
union  ol  oinoiginj:  losoauh  and  loohnolog\  . nnpiovod 
inanagoinoni , and  olhoi  lolalod  piogiams  suoh  as  on- 
lanii  oonscnalion  lioalinonl.  iiiijialion  dovolopinonl. 
hvosloik  waloi  inipiovonionl.  and  suoh  olhor  on-laini 
moasuios  whioh  .no  oiiihodiod  in  hisloiioal  lionds  In 
addilion.  oiihaiKOinonl  oi  slahih/alion  ol  agiioulUiral 
pioduolion  ihioiitth  liiilhoi  waloi  rosonroo  dovolopinonl. 
such  as  llood  i.onliol  and  drainago  loqnnod  i|iianlili' 
oalion  lot  osonliial  oonipailson  wilh  pio|oolod  loipnio- 
inonls.  I hose  ovahialioiis  aio  piosonloil  and  disoussod  in 
ohapici  Is 

I uilhoi  soinphi.aling  Iho  ajirk  nlliiial  pioduolion 
loquironioiils  loi  iho  hasin.  is  iho  niabilily  al  ihis  liino  lo 
donionslialo  ils  sapaoily  and  ollioioiivy  wilh  lospool  lo 
olhoi  waloi  losouioo  lopions  Iho  ahihl>  ol  ihoso  olhoi 
logions  lo  inool  ihoii  shaios  ol  nalional  loqinioinonls 
bovond  I'lHIl  IS  unknown.  Ihoioloio.  Iiilnio  analyses  ol 
nalional  inloiiO(!ional  oapatilios  and  lolalivo  ollioionoios 
may  roipnio  subslanlivo  thaiigos  in  allooalod  iopion.il 
shares  ol  piojovled  nalional  produolion  leqniieinenls. 

Aside  Iroiii  iheii  share  ol  Ihe  pro|Oolod  Nalion’s  lood 
and  liber  needs,  and  Iheir  abihly  lo  lulllll  Ihose  needs. 
Ihe  residenis  ol  ihe  basin,  and  ihe  Nalion  lot  lhal 
mallei,  are  mioiosled  m many  olhoi  ob|eolives.  I hese 
molude  suoh  Hems  as  ihe  preseivalion  ol  naUiral 
resources,  allevialion  ol  eoonomio  losses,  mamlenanoe 


and  nupiosomoni  o|  iho  phssii.d  and  social  onsiion- 
moiil.  'l.ihih/.ilioii  ol  amm.il  piodmlion  and  imomo. 
niamlon.nuo  oi  iho  lui.il  popiilaiioii.  i.iisinp  ol  low 
imomos.  |H'ipoiu.ilion  ol  Iho  l.iim  Iannis  as  an 
Osononus  laini  unil.  and  ponoial  slahthls  and  piowlhol 
Iho  basin’s  ocoiioms  loundoil  ho.isils  on  apikiilluio 
Ihoso  ob|Oilisos  ombods  Iho  dosiio  lo  impiovo  Iho 
ootiiso  ol  ooonomio  piowih  ssilh  losposi  lo  iho  Nalion 
ami  lo  .illaiii  .ill  pi.islkahlo  sl.ibilils  nol  only  m ihe 
bask  .ipikiilluio  hill  111  iho  many  indiislii.il  .md  seisko 
.k  IIS  ilios  heavily  dopomloiil  ihoioon  In  lonp-ianpo  plan- 
limp  llioio  Is  need  lo  ooiisidoi  Ihoso  ob|oslisos  as  well  as 
iho  basin's  s(iaio  ol  pio|oolod  nalional  lood  and  lihoi 
lOiiiiiiomonls  and  how  iho  nalional  and  lopional  ob|oo- 
livos  III  apikulluio  mas  Im.ills  lol.ilo  lo  each  other 

Irrigation 

liilpalod  apikiilluio  has  piopiossi-d  osoi  most  ol  iho 
basin  rooopni/mp  iho  need  lo  slabih/o  and  onhaiioo 
.iprkulltii.il  produolion  naluialls  sub|00l  lo  ni.idoquaoies 
III  iiioisliiio  siipplios.  I mloilakon  oaily  m Iho  wosloin 
and  more  and  poiiions  ol  iho  basin,  dovelopmonl  has 
piopiossod  oasissaid.  ssilh  all  bin  iho  1 owoi  Missouri 
Siibbasm  shossmp  sipmlio.ml  aoroapos  under  iiripalion 
sorsko  III  I'lps  Koooiil  dosolopmonl  has  piopiessod  al 
iho  lalo  ol  about  2ni).U()n  aoios  added  pet  yoai  Possibly 
.'0  poroonl  ol  ihe  oMsimp  dosolopmeni  is  liom  pround- 
svaloi  su|i[ihos  svhoio  iiiipalion  is  Iho  only  piiiposo 
sorsod  I Ol  Iho  lomaimnp  70  poroonl  sorsod  by  surlaoo 
sealers.  Iho  ollon  assooialod  sioiapo  loaliiros  Toi  mans 
dovolopmonls  also  soivo  one  oi  moio  oollaloi.il  pin  poses 
ol  llood  oonirol,  hydioolooliio  posvoi  produolion. 
rooroalion.  Iish  and  ssildhio.  and  munkipal  and  mdiis- 
Irial  walor  supply,  \sido  lioiii  iho  lands  iinpatod.  ihoir 
sl.ibih/od  and  moroasod  pioduolion  helps  slahih/o  a laipo 
periphery  ol  non-iirip.ilod  apikullui.il  opoialions,  pailio- 
ulaily  as  ropatds  hsoslook 

Impaled  aoioapos  ssoro  pio|ooled,  based  on  Ihose 
doselopmonis  onvisionod  and  dosiiod  by  looal  mierosis 
and  whioh  appeal  lopioal  and  loasiblo  ssilh  lospeol  lo 
nuilliplo-puiposo  rosouioo  dosolopmonl  On  this  basis, 
lablo  Ds  summ.iii/es  iho  ouironl  .md  projeoU’d  irnpalion 
aoroapos  lot  oaoh  ol  ihe  oiphi  suhhasins  Ihose  projoo- 
lions  lollosi  .1  ma|oi  lepional  ob|ooHso  lo  allam  oorlam 
levels  ol  .III  apiioullui.il  ooonomy  and  molude  |udpmonts 
as  lo  availahihls  ol  walor.  lolaliso  quahly  and 
cirioionoios  ol  svalei  supplies,  suil.ibihly  ol  lands,  and 
Ihe  abihly  ol  Ihe  laim  opoialois  lo  assume  the  nooossary 
Imaiioial  oosis.  \s  piesoniod  m ihe  appendis.  "land 
Kesouioes  Av.iil.ibihly",  aboul  (i4  million  aoies  ol  land 
aie  polenli.illy  suil.ible  lot  iinpalion  Ol  Ibis  amounl. 
less  lhan  12  peroonl.  oi  7 4 million  aoies  aie  ouiienlly 
hemp  impaled  ssilh  a lull  ssalei  supply  Pio(ivlions  lo 
2(120,  .IS  shown  III  I.ihlo  IS.  indioalo  lh.it  imp.ilion 
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T.iblt!  18  CURRENT  AND  PROJECTED  IRRIGATION  ACREAGE 
MISSOURI  BASIN 
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ik’vcIoprnoMl  ouikl  ho  in  cxcons  oI  I.S  iiiillu'ii  .l^.■ro^.  <n 
jhoiii  peiooiil  111  Uto  polotiluilly  nnpLihIo  l.iml. 

Diiimj;  doljiloil  pl.iii  lomuil.iUoii.  those  piojot  lions  imisl 
ho  loslod  to  insnto  that  the  initial  iiidgmonts  are 
loasonahio  and  any  ooinpolilivo  silnations  are  losolvod. 

Rehabilitation  of  Group  Irrigation  Systems 

Ol  the  land  oUiionlly  nugalod  in  tlio  hasin.ahoul  X.X 
million  aoios  aio  sorviood  h\  {iioiip  mpualion  sysionis. 
I’olonlials  lot  improvint;  the  otlioionoy.  or  oiiipiil . Ttoin 
the  sysioins  dopond  on  the  solution  to  one  or  more  ol 
three  j;eneTal  piohlems  tit  water  shortages  during  the 
or  op  growing  season.  ( J I drainage  proh  loins;  and  I I high 
opoiaiion  and  mainleiianoo  costs.  Solutions  to  the 
piohloiiis  111  each  category  notmalls  wonlil  consist  ol 


one  ol  mole  iin|iror.emenls  inchidnig  ( I I ailded  water 
storage,  iniproveinenl  ol  dehteis  s\  steins,  canal  and 
l.iloral  lining,  and  lacihly  consolidations,  ( J ) installation 
ol  group  drainage  ditches,  land  |iiepar.ilion.  sinooilnng. 
ami  leveling,  ami  Is)  reoigani/alion  ami  consididalion  ot 
piesent  canal  syslenis.  inchidtng  hiring  and  proieclu'it 
agaiiisi  eiosion. 

AnaKses  were  made  to  delernmie  the  niaslinmn 
am.onnl  ol  lehahihtalion  that  could  he  accoiiiphshed  to 
inciease  elficiency.  consideimg  physical  quantities  and 
cost  laclois.  .Since  the  oh|ective  is  to  inciease  elTiciency. 
during  the  planning  process  the  ni.i\nm/ed  physical 
quaiiltties  were  scaled  to  meet  the  concept  oTeItTciency 
gams.  With  the  planning  constiainl  noted,  table  !'• 
suniniaii/es  the  nia\inuini  potential  loi  lehahilitalmg 
and  leoigam/mg  existing  group  niigaiion  l.icihlies 


Table  19  - POTENTIAL  REHABILITATION  AND  REORGANIZATION  MEASURES  FOR  GROUP 
IRRIGATION  SYSTEMS.  MISSOURI  BASIN 
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Forestry 

I he  jnnual  harvest  ot  liiiiher  lesoiiices  is  ahoul 
one-hall  ol  the  aiinnal  gtowlli  m met Jiantahle-si/e 
limber  I he  iialional  deiiiaml  bn  loiesi  pioducis  is 
exfrecled  to  imreasi'  ahoul  s’  percent  by  l‘l.SII,  |l)() 
peiceni  by  JtKKI  and  JIM)  peiveni  by  JllJll  Iroin  a I‘>b2 
base  Net  annual  growth  in  ineichanlable  si/e  Imibei  is 
e\|H-cled  to  im  lease  at  nearly  the  same  rale  as  imibei 
use  It  IS  .inlisipated  that  growth  in  ineichanlable  si/e 
limber  will  exieed  lUl  by  about  JOU  million  cubic  leel 
annually  in  JUJU  I here  appeals  to  be  no  need  |oi 


changes  in  land  use  lor  limber  pioducis  ihroiigh  the 
study  pio|eclion  peiiod.  llowevei.  intensive  managenienl 
ol  loiest  covei  has  a signilicaiil  role  m the  niainienance 
ol  the  water  lesouices  In  some  locations  changes  in  lami 
use  may  be  desirable  to  provide  loiesi  and  woodland 
aieas  loi  niainlammg  .iml  iniprov mg  the  genei.il  env non- 
ineni  ol  the  aiea 

WATER  SUPPLY 

Walei  supply  simlies.  exclusive  ol  the  iiiigalion 
similes  aheady  described,  embraced  the  lollowrng  uses. 
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miiiiuip.il.  iiuiiislii.il  .iiul  iiii.il  iliinuuiu  . tliomi.il  olccliu' 
powfi.  Iiu'siiuk.  .iiul  imiu-i.il  ( iCiu'i.ilK . ilic  liilmo 
fills'.  W.lli'l  IC(.HllU.'MK'llls  Ulllim  llu'  SUI'I'.ISIMN  UlU- 
b.istul  »*n  pioitutions  i‘l  ptt(Mil.iI loll  -iiiti  ollu*i  luoiit'imc 
p.ll.llUCUMs  .ipplu.ll'lc  I"  till.’  >.lUul  1 .it'lc  '<1 

liliisti.iU-s  lilt-  ovor.ill  iii.iunitiuli-  ol  llu'  einw  u.ilci 


K’i|iilii‘il.  I’ll!  llii'so  \,iliios  ill!  Iiul  K•ll^.■ll  .idi'qii.KV  III 
siippK  . liu.iiiuM.  luiiMiiiiplivc  iisu.  .iml  w.ilci  icniiiu'il  lu 
llu-  \iu-.mis  loi  liiiilu'i  ti-u-  mill  lo-iisi-  I sl.ihlisliiiu-iil  ul 
net  lU-ni.iiiiK.  i1icu-Iuk-.  ii'i|iiiu-il  iiul  uiiK  .1  -'tii-.iiii 
.huUm--.  ImiI  .iKu  pl.iii  tuiiiml.itiuii  ciUen.i  wliuli  luuk 
iiilii  .uiuiiiil  llu-  l.ulnis  iiiciiliuiu-il. 


Tdhie  ?0  WATfcH  WITHOHAVVALS  HEOUIRED  FOR  SELECTED  USES  BY  2020 
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Municipal,  Industrial,  and  Rural 
Domestic  Water  Supply 

flu’  i-iuiiuiiiu  pru|t-iliuii''  I'lOseiili'd  lui  llu-  iiulivul 
ii.ll  Mihli.iMiis  viiTi-  ili-..if;j:ii'i;ak-il  lu  .1  euiiMili-i.it’lc  di-jtii-e 
III  asMsi  III  itciermiiiiii)!  the  liualiuii  .iiul  iii.ii:iiniuli-  ul 
M.ili-i  Mippiv  dcnuiiuls  rill-  w.ilci  Mipplv  -.liulu-i  ciii- 
hi.ui-il  liiliiri-  ii.ik-r  tk-maiiiU.  haM-il  uii  oMi.ipul.iliuii  ul 
emiciil  Mak-r  use  pr.uTui-'>  .mil  k’in(H.'icil  Its  k-iTiiiu.il 
ludfimciils  lu  alluM  lui  aiiluipak-il  lii-iuN  D.iia  leeaiil- 
iiij:  prcM-iil  M.iler  supplii-s  an-  iIium.-  n-puik-il  as  ul  I‘>ii5 
liuiii  huili  piiblislii-il  and  mipnlilislii-d  suiim-s  In  sumo 
iiisiaiuos.  dala  on  iiiipiuvi-monis  and  ospaiisiuii  ul 
i-MsIinj;  supplies  aiiumplisliod  sul'si-i]iii-iil  lu  l'X>5  w.i-10 
iiul  availabli-  and.  ouiisoitiu-nlK , ison-  nul  iiuTiidcd  m 
llu-  invoiilury  lluwosoi.  llioso  iiiipruvomoiils  wore  laki-ii 
iiilu  aioimiil  by  llu-  plamiinp  jiruiips  in  dok-iimimig 
luliiio  iioods. 

A dolailod  dosoiipliuii  ul  llio  slildios  iiiadi"  ki  dctoi- 
iniiii-  luliiio  w.ik-i  siippK  iei)Uiioiiioiils  is  ouiilamod  in 
tlio  appendix.  'T’leseiil  and  I uliire  Needs."  (iiussn.ik-r 
demands  are  based  un  pei  eapil.i  use  laies.  ui  uii 
indiisliy  usi-  lales  as  established  Iruiii  the  basu  watei 
supply  sluihes.  The  use  rales  wen-  applied  lu  piuieeled 
pupulaliun  and  eeuriumu  ailivily  levels  lu  esi.iblish  Ihe 
^russ  walei  demands.  The  jiiuss  demands  n-lleil  a 
wilhdrawal  requiremenl  .11  a puinl  ul  use  I hese  demaiid 
values  illusliale  ihe  uveiall  mafimlude  ul  walei  leipiired. 
bill  lliey  do  iiui  relied  suurces  ul  supply,  liualiuii. 
eunsuniplive  use.  and  walei  leliirned  lu  Ihe  slie.iin  lui 
luilher  use.  Ilierelure.  in  unlei  lu  esi.ibhsh  needs, 
extensive  water  biid(:els  were  prepared  lui  eaili  slieani 
system  whiiti  delineate  the  demand  points  wilhm  each 
ot  the  siibhasins  In  esseiue.  the  net  demand  01  need 
analysis  beeaine  a pl.innmj!  luiulion  siiue  .im-plable 
shortage  eiiteria  hail  to  be  eslablished  and  a syslem 
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analysis  made  lu  deleiimiie  deluieney  pumis  and  ihe 
alk-inaiive  wass  m whuTt  water  euuld  be  made  .n.nlable 
lu  meet  Ihe  needs.  It  lul|u-ws  ih.il  this  analysis  also 
indualed  Ihuse-  points  when-  supplies  would  be  adei|iiate 
ihruugh  the  piuieiliun  period 

I iguie  It'  illtisliales  the  tspual  syslem  analysis  made 
lu  di-teimine  ihe  nel  demands,  or  needs.  .11  various 
liK.1i1un.1l  points  III  a seleeled  siieain  syslem  lui 
i-x.imple.  the  .Siuiix  I .ills  demand  puinl  lui  taigel  veal 
dU20  indieales  a giuss  wiihdi.iwal  leqmiemeni  ul  dl  4 
vis  liuni  suitaee  walei  and  Jl  7 els  iTum  eiuiind  walei. 
and  llie  iiilie.il  luw-lluw  value  ul  d i'  els.ui  an  mdiialed 
delkieney  ul  LS.b  els  iTuin  the  suilase  vvatei  demand 
alone,  \ssummg  lhal  the  delieieneies  would  be  mei 
ihioiigli  some  type  ol  develupnient.il  ptugram  sueh  as  a 
dam  un  the  Big  Sioux  Kivei  and  additional  wells.  Ihe 
reliiin  Ilow  lu  Ihe  siieain  would  be  40.0  els  wineh 
means  Ihe  eunsuniplive  use  would  be  2.5  els  I he 
planning  erileiia  used  and  Ihe  general  lel.itiunships  with 
ulhei  luneliunal  demands  lui  walei  aie  piesenled  .md 
diseussed  in  ihe  nexi  eh.iptei  I aelurs  ul  supply, 

euiisuinpliun,  and  lelurn  lluws  lui  liiithei  use.  as 
illusiiated.  establish  Ihe  ilem.md  pallein.  bin  Ihe  veiy 
ii.iluie  ul  ihese  demands  and  l.ieluis  assueialed  Iheie- 
wilh  pieeludes  .1  euneise  ui  eunvemenl  summ.itiun  bv 
subb.isin  UI  basin  lolals. 

Siiue  gloss  demands  lelleil  per  e.ipil.i  usi-  laies.  they 
are  sensitive  to  ihe  piu|eeliuns  ul  ITilure  pupiil.iliuns 
Shull  teim  pio|eeliuns  lu  the  IRSO  level  aie  well  vvilhin 
.illuvvahle  eirui  limits  lor  this  type  ul  siiidv  I hev  aie. 
iheieluie.  .idei|u.ile  lui  guiding  aeliuns  lu  develop 
supplies  lu  meet  demands  heluie  .my  walei  eiisis  would 
uveiii  A siiml.ii  Mlii.iliun  with  lespeel  lu  the  lung  teim 
pro)eek-d  tiends  iiu  2tl20l  wuulil  also  piev.itl  ll 
duwnwaid  or  iipwaid  shilts  in  lungteim  pupulaliun 
giuwlh  Ul  III  pei  eapil.i  use  kites  should  bi-eume  ev ident 
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Ill  till’  luUlK'.  .1  IIIIIIiIh'I  I'l  (ipllOlls  WiHlUl  fl.ivo  III  ho 
o\pliin.'il  I Ik-vo  vMiulil  liuliiilo  ilol.ivim;  ilo^olnpiiii'nl,  ui 
ilou'li'piiii;  .ukliliniul  Mlppllo^.  (C  UM-  111  lo  cvi.liiij;  nl 
w.iloi.  iiuivviMi'ii  Inun  111I11.M  uses,  .'lul  pusMhK  i.iliun- 
iiij;  .itiil  pikiiii;  |'iilii-ii.'s  III  K'sliii.1  iivij;c  Im  i.i.'i|jiii 
piiipiisos  Mu*  licoiliiMi  111  piisNihlo  ci'iii''i.‘'i  111  .Kliiin 
iHilliiioJ  illiivlijk's  llio  lloxihilils  ill  .1  lr.imo\Miik  pl.iii. 


leoiiuiii/iiit:  III  iiiiiiso  llio  logiil  ;iiul  iiinIiIiiIiiiii:iI  .iiriiiigi.- 
iiiciils  ;iN  .ipplii..ilili'  Ilk-  pmioclcil  liiliiro  not  k-i|iiiio- 
iik’iiK  li'i  iiiiiiikip.il,  iiicliislii.il.  .mil  riir;il  iliiinosik  w.iU’i 
MippK  imply  piko  ciiiiskloi.iii'iiis  wlikli.  .ilmii:  wiili  ihc 
pii.'li.'ri‘iili.il  si.iiiis  lin  Ilk'll  iiso  111  k.ik'i.  puls  ii  mill  .1 
lipulily  cliiimmml  piisilum  vsilli  .my  nilici  pussihlo 
siimpelilivc  ik'iii.mcls. 


FIGURE  16 

TYPICAL  FLOW  Diagram  of 
municipal  and  industrial  water  supply 

IN  THE  YEAR  2020 
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Industrial  Water  Supply 

Sc'p.ll.lk'  llklllslll.il  W.lk'I  Ii.'c|lllk'IIHMIIs.  OXlIiIsIU'  nl 
1111111110.  well'  i'slmi.ik'cl  kii  lliiiso  Ik'jiy  w.iIi’i-lisiml' 
uuluslik's  mil  sciiiik'sk'cl  111  miiiikip.il  siuiili's  ul  supply 
\ilual  iiiiiiislri.il  iiso  iJjl.1  wen.'  icpmloil  wlioio  .is.iil.ilik' 
Siiiiiti.'s  III  iiiiisl  K'LCiil  il.il.i  iikluck'cl  Ilk'  Ikiii'.iu  III 
( ciisus.  Utiicau  III  Milk's.  I t'lk'i.il  Wak'i  I’nllulinii 
( iiiilicil  \clmiiuslialiiiu  ami  Sl.ik'.  vily  aiicl  inuiily 
rCLiiiils  V\  Ik'k'  piissihlr.  use'  it'si'icls  woro  iihl.iiiu’il  .mil 
Ullll  use  ik'k'llllllk'il  I UlUk'  L’liiss  ck'lll.uiils  Wc'iL  ik' 
vi'liipi'ii  liii  fasli  clivcrsiiiii  pmiil  .is  pies u uisK  ilcsi. iihoil 
Kctuni  lliiws  well'  I'sluuak'cl  ku  i'.kli  Upo  nl  iiuliisliv 
ami  aiialysi's  suuil.ii  In  llinso  ck'siilhiil  Ini  imilikipal 
waler  supplies  were  iii.iile  In  ileleimme  iiel  ik'iiiaiuls  lu 
neeiJs 

I lie  ptn)evliiiiis  nl  luluie  w.ilei  iev|uik'iiieuls  |ni 
imllisllics  Mill  i.nulieLk'il  In  imillkip.il  syslellls  uiiikl  he 
Slieally  iimleislaleci  'sni  nuly  .ue  ilala  nil  w.ilei  use  hs 
eMstiii^  imliisliies  iiknmpleie  .iml  liapiiieiil.iis . hiil 
sludies  nl  pnssihle  luluie  imiusliial  [i.illeiiis  have  iinl 


heeii  inaile  Ike  liaiiievvnit.,  plan  ilsell  vnul.l  suiiiiesi 
eeil.iiii  ilevelnpiiieiils  lli.il  vvnuki  iei|uiie  sieiiirk.mlly 
mine  vv.ik'i  lli.m  imlk.ileil  In  llie  iiiilial  pin|eeliinis 
Neeniclmply . llie  pl.m  Iniiinilalinu  puieess  Ini  lliis 
e.ilei;iiis  "l  use  l.is  well  .is  niliei'l  was  iini  biiiisii.uiiecl 
hy  llie  etniiniiik  pin|ev  liniis  ni  imlk.ik'ci  w.ik'l  needs 
based  nii  sikli  pmieeliniis  \lsn.  eniiiimiiiii;  .idiiistiiieiHs 
sliiiiild  he  made  In  llie  liaiiiewnik  (il.m  m llie  luluie  .is 
llie  pnpul.ilinu-imlusiii.il  mix  is  deliiied  iiinie  ^le.iily 

Livestock  Water  Supply 

llie  luluie  needs  Im  livesiikk  vvalei  aie  h.ised  nii 
siihhasiil  piniesliniis  nl  liveslnels  pindiklmu  llilniiiia- 
iinii  nil  liveslikk  w.ik'l  lecpiiieiiieiils  is  lepniied  h\ 
suil.ue-  HI  fiinuiid  w .ilei  siuiues  nl  suppiv  I XiepI  iii 
llllllk'd  Isni.ik'd  .iie.is.  walei  supplies  aie  .ideciiiale  In 
iiieel  llie  iei)uiieiiieiils  nl  livesiikk  llnwevei.  llie  de 
seliiiiiiieiil  111  su)ipk'iiieiil.il  siiuues  In  .iiijiiiieiil  ii.iiuial 
w.ik'l  supplies  wniild  peiiiiil  hellei  ulili/alinii  nl  llie 
i.moe  ei.iYiiip  lesnuii  e 


I llli’lielliMlI  llic  I'.l'lll  livs  >■!  W.lU-l  Km  iliMIU'siK 
pmpi'M.’'-  .lU’  llii-  hiplii'sl  |miimii>  imik'i  Sl.ik- 

l.lU  I IllN  k IKM  IIm  lil  'IMIU  SI.tU'N  V\  II  ll  lOspfi  I K ' 4I 

pii’K'U'it  I 111  I ^K1I^ls  Km  iiVt'^Ktik  u.iloi  (Jii.ili  I II  k‘^  u II  it' 
lll.lWII  .Hill  . iMIMlllll'll  km  i'.Mll  I'l  lIli'M-  piliptiM'i  .111' 

ii’l.iiiii'lv  'Hull  lU'ivi'iiM,  till'  iKMiici'  '•!  Mill. In'  IV, Ill'll 
Km  llVl'llOvk  IIM  Il'MlIli  III  lll'pIl'lHMll  lllll'  Kl  I'V.lpHl.llliMI 

liisM-i  III  llii'  .imi  pcMiliMi-.  I'l  llii'  K.imm  .Hill  nmlil  u'miIi 
III  . I'llipi'llllVl'  ill'Ill.lluK  liM  s.  .llil'  Mipplll'i 

Mil'  MII.VIIIU  .Hill  '•iM.ll  Ili'ii'MlU  Km  llU'iKiik  VV.lll’l 
IlM'  illil.lll'il  .11  Ill'll  I"  pilivilll'  Kll  Mil'll  llM-  111  pl.Hl 
Killlllll.llliMI  I hi'  i;ll'.ll  V.HI.Illil'  HI.  .Hill  lili'.lll/i'll  H.lUHl' 
III.  till'  pi  > iKIl'III  li'ipilll'il  lii'Hi'Kll  IIl'.lIIIll'HI  .itll'l  IIIIK 
'lili'I.llliMI  •’!  till'  .IV.Ill.lbll'  Mipplv  III  UIiMlllil  .HUl  Mlitai'i' 
w.ili'i  vi.ili'i  i|ii.ilil\  iliHi.ilii  i'imkIiIiiihs,  ami  ilislril'ii- 
Hull  I'l  I'K'illk  pilWl'l  Mipplk'i 

Ilk'  |iiii|i'ili'il  liiliiii' viati'i  ii'i|iHii'iik'Hli  Km  liVi'iKkk 
till'  .Hi'  ill'pi'HlIl'Ilt  IMI  ll.lM-  piii|l'illlMll  I Ill'll'  pil'H'i  llilHl 
lllilk.lll  .1  MllHilk.HII  IHili'.IM'  III  llVl'iliiik  piillIlklliMK 
1 lillll  .1  Il'JIliHl.ll  iKHIllpi'lHl  . I'llMliMHIi  .Hkl  siH'l.ll  nl'|l'l' 
llVl'i  .III'  allHl'll  .11  il.Hlipi'Hllli:.  Ill  MMlk'  I'Ml'MI  . ilk'  il'M  111 
KHIH  pupill.lllilll  .Hkl  lllll'llsllv  1111;  .li;i  ll'llll  UKll  pilHllk'- 
Ill'll  Ilk'  IHill.il  piii|i'i  Hulls  .III',  llii'ii'Kiii'.  .kli'i|liati'  Kll 
plaiitiiim  piiipiisi's.  Kui  iitli  li.ivf  III  hi*  ri'v ii'w vii . .imi 
.litlllsli'il  as  Hi'il'ss.ll\ . Klklllj;  IHlii  .kiiniHl  the  I'l  tOi  Is  nl 
.1  liiHp  iaiijii'  plan. 

Electric  Power  Water  Supply 

Stlklli's  111  piii|i'il  Ilk'  Hillin'  I'li'illk  piivii'l  lli'i'ils  111 
llii'  K.iiiii  Ill'll'  iiilkhk'li'il  .IS  .HI  liitl'pKil  pall  111  ll 
I L'lll'l.ll  I’  lVll'l  ( IlHIHlIsslllirs  \.lHi'll.ll  I’livil'l  SllIVl'l 
ttllll  IHIHIII  i'\i  I'pl  ll  Ills,  ilk'  piilll'l  Sllllll  .iri'.l  I'llIHlkll'll 
mill  ilii' I'Mi'iH.il  hiiuml. nil’s  III  ihi’  Mimihih  Kih'i  liasiii 
ll'iMi'ii’i.  liii’  .iihhasiH  hiiiiiiil. Ilk’s  ami  |nipiilali'iii  ills 
apHIi'il.lHi'lis  Iisi'il  III  llli'  Liillipii'lk'lisivi’  H.illk'Hiilk  sHlill 
ilkl  iii'I  ll’llll  llii’iiisi'Ki’s  iiiiivi'iik’iillv  111  piilll’l  an.illsis 
Ilk’li’K'li’  piii|i'ili'il  I'li'i'llk  piilll’l  li’t]IHIi’IHi’llls  Ill’ll’ 

b.isi'il  nil  Ilk'  I l’(  I’l’vii'i  Siippli  \ii’,is  lI’SA  ,)  1 .nil 
I’S  \ li’pii'si'iils  i’ssi’IIHall\  Ilk’  st’iiki’  aii'as  ii|  ii’l.ili’il 
jlimips  III  iiia|i'i  I’li’ilik  ilHllIk’'  I III’  piii|i'i  li'il  I’S  \ 
pnivi’i  ii’ipiiii'iik'iils  ami  iiiiisiiiiipliii'  ii.ili’i  iisi’  iii’it 
ilk'll  ilis.i^j.’ii’j:ali’il  III  ilk’  Mihhasiiis 

I’liiii'i  liklii’s  I'livi’ii’il  liiiliiii'lri  nil'  .Hill  llk'iiii.il 
siMiiii’s  .IS  Ill’ll  as  pill. ill-  aliil  [iiihlk  siiiiiii’s  ami 
ilislrihiiHiiii  '.isli’iHs  Wliili’  llii’  liii.iHiiii  111  lik'l  ii'si’iii’s 
was  ll’pnlli’il  Ilk’  sHlilv  IS  mil  III  Mlllkll'lll  lll’l.lll  III 
pi’IIHII  .1  Hull  liii.lHiill  III  HlHili’  )!i'lk'l.iHllU  plains  ii| 
ilisliihiiliiili  hill’s. 

W.ilt’i  ri’i|Uiii’iik’iils  liii  liyiliiipi'vii’i  piiiilikliiiii  ail’ 
Hull  iiiiisiiiiipHvi’  .Hill  all’  liHiiIi’il  hy  I Ik’ I’MsI  iiif;  |ial  li’i  II 
III  iipci.iliiiii  .iiiil  Ilk’  li’W  ii’iii.iiiiiHi;  iliikliii.il  Sill'S 
siilKihli’  Kll  ili’li’liipiiii’lil  ( iiiilillt!  H.lli’l  li'ipilli'IHi'Hls 
Kll  llk’llli.il'i’lfilili  pi. mis  Ill’ll'  ili’li’iiilllli'il  liil  I’.kll 
siihh.isiii  HI  li'iiiis  III  ll imli’iisi’i  iiiiiliiij!  ii.ili'i  ii’ipiiii' 


llli'llls.  Ii’ipiiii'il  .lii’.ilillluii  iliii'isH  Ml’.  .Hkl  iiiiililip  II.IU’I 
liii.i’s  I Ills  ili’pii’i'  111  I'si  11H.1I1HL'  Is  .iili’ipi.iii’  Km  ilii 
piiipusi’s  III  lliis  stmli  ll  ili'i’s  ii'ii’.il  lli.il  I’aili  HiHiit' 
pilipi'vll  lul  llk.lllll};  llll’l  lll.ll’i'll'.  Ilk  pulli’I  pl.llll  ■ IHIIsl 
SL’Ililllsll  uMISkll'l  Ilk’  I’lll’.  I III  llllllill.lll.il  .Hill  IIHI 
Siiinpllii'  IISI'  III  li.ili'i.  .Hill  ilk'  li’llipi'ialilii'  L'lli’il  nil 
ullii’i  ii.ili’i  iisi's.  hiilli  lul.illi  aiul  ii’L'iiiH.illi 

\llliiMlt:ll  ilk’  pii  Hi'i  1 ll  Ills  III  HlHlii’  ll.iK’I  li’ipilli'- 
Hk'iils  .III’  iliiiiHili’iili'il . Ilk'  ili’iH.Hiils  Km  iiiiiliii;;  ii.ili'i 
all'  Hill  siisicpllhli'  III  siiiipli' ci.ilHali'iii  I lie  i uiiipli’Mli 
111  Ilk’  I’v.ilii.iHiiH  i.Hi  he  H. Ill'll  III  the  .ilieiii, Hives 
.iiaikihle  Km  lUiiliiie  piiipuses  llie  ilteapcsl  luuhiivi 
Klim  IS  a Ill'll  iliii'iii;!!  sisleiii  mill  a leii  small  pail  ul 
llie  ii.ili’i  liisl  ihiiiiigli  iiiHsiiiiipiiuH.  hill  mill  sijmil k.iiil 
li'iiipeiaUiie  uses  111  llie  leliiiii  llmi  \s  an  iikik.iliuii  ul 
till'  iii.ifmiHiili’  ul  sHili  tiiHire  niulms:  ii.iii’i  leipiiie- 
iik'Hls.  .1  siiiHiH.iliiiH  111  pruii’ileil  eiiiss  mllkliaiials 
appiii.iili  4.H  iHilliiiii  aiie-leel  .iiiiiH.illi  hi  ilie  leai 
J’llJll.  iilikh  alliiiis  lilt  llie  use  ul  stippli’ineiilal  lipe 
I'liiiliiie  sisii’iiis.  lii  iHliudik'iiij;  I'liisi'il  sisleiHs  ami 
lUiiliiie  liiiieis.  piohleins  siiili  as  leiiipei.iluie  iiiiieases 
.Hkl  iialei  qiiarilili  aie  iniiiiiiii/eil.  hiil  lliis  can  he 
ai'hk'ii’il  mill  llliuiii;li  aililllliiiial  nisi  Wllhlii  ihe  plan 
liiiHuikiliuH  piiiii’ss.  llieieluie.  il  vias  Hi’i’essaii  in 
iieipli  all  l.kiiiis  111  iiiili’i  111  ilelermiik'  the  hesi  pussihle 
luiilsi’  ul  ailiuii,  lliese  iHihiileil  leiugHiliuii  ul  hi’iie- 
fk'i.il  as  Ill’ll  as  ili'liiineHlal  elleils.  the  eusls  iiivulieil. 
.Hkl  Ihe  priih.ihle  le.iiliuii  ul  the  lunsiimer  ami  his 
mlhiigiii'ss  111  pal  lui  inaiHIaliiiHU  ii’ilaiH  ei'UHuiiiic  ami 
sui'ial  values  ih.il  iiiav  ulheimse  he  lusl. 

Water  Supply  for  Mineral  Development 

\ilililiuH.il  ii.ili’i  leqiHH'il  lui  liiliHi’  iiilik'ial  ileielui'- 
Hk’Hl  .Hill  piuii’ssiHg  IS  piii|eili’il  till  all  siihh.isiiis.  (iruss 
viali'i  iiillkh.iii.il  leqiiiieiHi'iils  Ku  metals,  HuiMiielais. 
Hiels.  ami  saiiil  .iml  gi.ivel  aptiiuaih  5.'S.I)HU  aiie  li’i'l 
aiiiuially  hi  leai  ’(DH  OI  ihis  ainuiml,  .Uk.IKMI 
,iiie-leel  .lie  lui  saml  ami  giaiel  piuiessiiig. 

FISH  AND  WILDLIFE 

Ihe  ili’iiiaiiils  .imi  liesiies  lui  Hsh  ami  mliihle  111  the 
\lissuiiii  li.isiii  aiki  ils  siihhasiiis  iieie  ileleimiHi’ii  hi  the 
seveial  .Sl.ile  Hsh  .mil  iiikihle  ageiiiies  .iml  the  Ihiie.ms 
ul  Spun  I islieiii's  .Hkl  Wililhle  ,iml  ( uiHiiieiii.il  I ishet- 
ii's  llie  simly  iikiikleil  .111  iiiveiilun  ul  l.imls  ami  ii  alei 
ileilii.iii’il  piiiH.iiili  111  lishiiig  .mil  hmiiiiig.  .mil  aieas 
iihi'ie  Hsh  .Hill  mlillile  is  .111  aiiiill.iii  use  Ihe  single 
puipiise  nileguii  Ilk  hiiles  l.imls  nil  Ill’ll  ui  luiiiiulleil  hi 
Slate  lish  .mil  g.ime  agi’iiiies  ami  llie  Uiite.m  ul  Spun 
I isht’iies  .Hill  Wililhle  I’limaiy  use  l.imls  aie  piihlk  ami 
piivale  l.iikls  ll  Ill'll'  lish  ami  iiililhle  is  iiiie  ul  Ihe 
piiikipal  iiuilli  piiipuse  Uses  lili'iiHlieil  .ilsu  iieie  Ihe 
.iieas  III  h.ihii.il  ui  range  lui  seleil  Hsh  .mil  game  speiies 


I 


pu-M.-nt  III  the  l'.l^lll.  I III.'  iini'iiliMv  slii'W'  lli.ii  ttliili' 
miIii.iIK  .ill  ><l  iIk'  I.iikI  .imiI  u.iK'i  .ikm  hi  iIk'  Immii  is  uI 
s.iliK'  111  lisli  .Hill  w ilillilo.  I'liK  II  prueiil  ul  the  ,iUM  is 
iliilk.iU'il  111  tills  Use  .Hill  uiiK  peiseiil  ul  llie  iul.il 
I'.lslll  .HIM  Is  viHlsIik-U'll  .IS  |HIIII.1I\  llsll  .Hill  SSlMIlU-  l.IHlIs 
.Hill  k.llfls 

I In'  ilisviissimi  picseiiUli  III  till'  .ipi'ciiilix  "I’ksi.'hi 
.hkI  I ulHie  Neills,  puiiils  mil  llie  jieiiei.il  ileleiii>i.illi'ii 
111  lisliiiii;  w.ileis  iimii  llle  .letiMlies  ul  iii.iii  I lie 
ileleiiuMiiiiH  lesiills  in  v.ii\Hi.e  ileuiees  liuiii  u\ei 
_ei.i/iii_e.  iless.ileiHii:  ul  siie.inis  lui  iiiig.iliun  .mil  uiliet 
piiipuses.  silljliuii  liiiiH  iMlHi.il  plieiiuiiieii.i,  lUiisliiu- 
I lull  (H.li  1 Ill's  .Hill  .lei  lillllUI.il  I. Hills.  St  lip  111  II 1 1 III!.  llljlilHIi:. 
.Hill  HlllHliip.il.  Hllluslll.il.  .Hill  .ItilUllllHI  jl  lllisle  ills- 
ili.Hjies  i lie  Hiveiiluu  esi.ihlislies  iIkh  .i  siiipliis  ul 
tisliiiie  uppuiiiiiiiiii's  aiiieiiiK  exists  miiIhh  ilie  h.isiii. 
.illluuijili  (lie  iiMlilisliituilum  ul  eeil.iin  lislimii  is .iteis  iii 
iel.iliuiisliip  111  pupiil.iliiiii  eeiileis  ilues  iiul  eiHiKiliiile 
111  lull  iiiili/iiiiuti  ul  iliese  up|surliHiilies.  A euiisiilei.ilile 
puieiiii.il  lui  euiiimeiii.il  lislimi:  is  pieseiil.  bin  is 
lel.iliu'K  iimiseil  iliie  lu  llie  |u\i  jiiiie  Im  |huiIhiIs  .is 
euiiip.iieii  lu  euneiil  eusts  ul  li.iriesiiiii:  .mil  piueessiiij! 
KesiiieliM'  l.iMs  .ilsii  ii'iliiie  llie  eiiiieiil  level  ul  eummei 
ii.il  lisliiiij:.  ulieii  HI  llie  mleiesl  ul  pieserviiij!  spoil 
lislieiies. 

Waieiluvvl  liabil.il  is  exliemely  v.iiied  .mil  imeveiily 
disinbiileil  lliiuHj’liuiil  llie  basin  I’upnlaliuiis  vaiv  liuni 
siasun  lu  season  dependeni  iipuii  llie  eundiliun  ul 
wellaiid  bieediiiji  jiruimds  and  oilier  nilliieiii inji  taeluis. 
As  vvilti  llie  lislieiv  lesuiiiie.  iliere  is  piesenlly  a sui|iliis 
ul  tuial  linnlinj:  uppuiinnilv  willini  llie  basin  .illliuui!li 
llie  disiiibHliun  ul  iliese  uppuiinmlies.  lumliny  siieeess. 
and  ipialiiv  ul  expeiienee  lediiee  lull  nlili/aliun  ul  llie 
lesiiHue  W.ileiluwl  liimlei  demand  alieadv  is  jire.ilei 
Ilian  llie  i.ip.uily  ul  llie  buds  .md  liabil.il  lu  siippuit  il 


.H  Ibe  "1:111111  .pi.ililv  level  " .ind  bij;  (!.Hiie  liiinlei  lua'  is 
ne.H  lli.H  i.i|M.  lU 

I’lujei Huns  ul  demands  Im  tisli  and  wildllle  .iie  based 
un  liimiaii  use-  ul  ibis  lesuime  as  a ieiiealiun.il  miilei 
\Miile  piesi'iil  i.ip.iiiu  exeeeds  iiiiienl  use  ul  the 
lesuiiiii'  b.isi-  Im  bulb  biiiilmii  and  lisbniji.  pnneel imis 
iiiibi.iie  .1  siibsi.iiili.il  sbuil.iee  ul  biiiiiini:  and  lisbine 
up(iuiiiimlies  bv  I'l.Mi  .iiiil  ibeie.illei  vvilbmil  liiilbei 
develu|HiieHl  and  in.in.ieenieiil 

Ibe  Hielbuduliijix  im  piu|eiliim  lisb  .iinl  ivildble 
dein.iHils  Hiempm.tlis  .1  lailm  ul  "laleiil  ileiiiand  " 
inbeieiil  111  a pu|iiil.iliun  iiui  letleiled  in  Ibe  Use  u| 
exisiHii:  resuHiies  ib.il  emild  be  expeiled  il  qii.ibly 
liHiiliiii:  and  lisbiiij!  uppmliinilies  vieie  linaled  iiime 
eunvenieiiily  lu  .m  mdiudii.irs  pl.iee  ul  lesideiiie,  ui 
wilb  stiills  III  sill lu-ciunumie  luiidiliuiis  I Ills  iiielli- 
udului:y  assiinies  Ibal  a "use  lale"  is  ei\iii\alenl  lu 
eiiiieiil  expeiienee  in  .1  eiien  aiea  plus  .111  iiiire.ise  in  ilie 
Use  based  mi  exjiei leiiee  in  ulbei  aie.is  ul  i|H.ibl\ 
uppmuimlv  Illie  laleiil  dein.iinll  II  is  leeuimi/ed  ibal 
euiisHinei  pieleienee  Im  ibese  types  ul  .lelivilies  is 
dillieiill  lu  piujeel  uvei  ibe  Imiy  leini  Sinee  ibeie  aie 
Hiniiiiiei.ible  .illeinalive  1ee1e.1l imial  piiisuils  ibal  aie  ui 
e.iii  be  eunipelilive  m ibe  liiliiie.  ibe  piu|eited  demands 
may  b.ive  .1  siibslanli.il  i.iiljie  ul  values  Iluvvevei.  ibe 
piu|eited  deni.ind  values  adupied  Im  ibis  siiidy  aie 
lunsideied  .ideijiiale  t.iieels  lur  liamewuili  I'l.inmni: 
[iiirpuses  I iiiHie  ex|ieiienee  uT  lunsHiiiei  pieleieiiie  will 
muie  ele.iily  deliiie  elleilive  demands  and  ibe  develop- 
meni  or  m.inajiemeiil  reipiiremenls  lu  meet  ibeni 
lem|iered  by  ibe  mlei|)tel.iliun  ul  ibese  l.ielms.  l.ible 
dl  siiiniiiaii/es  net  demands  lui  Inline  lisliiin:  and 
liiintinj:.  Neii.ilive  values  in  ibe  table  iiidieale  Ibal  ibe 
esiinialed  e.ip.ieily  e.in  siip|Hiil  uses  beyond  piujeiied 
demands. 


Table  21  PROJECTED  NET  HUNTING  AND  FISHING  DEMANDS,  MISSOURI  BASIN 
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7HS 

1 It'll 

IM.iiU'Aitihur.i 

241 

5 UA 

1 ,1.IS2 

4.:r>.'s 

7.'N<* 

111. SSI. 

Mul()K  Missouri 

1 117 

IN 

.1.11  1 

riS4 

\ A \h 

2 44  1 

K.insjs 

147 

2.2SS 

(»S4 

\M)1 

2. <41 

1 osur  Missouri 

1.4H2 

H.4H1 

:.4^'i 

^.ii4W 

S.S44 

Missouri  h.isiii 

I.IIII 

N.Mif. 

2S.II1.1 

I4.su 

2(1. 1 2h 

liili.i'Missiiiiii  Basin  demand  Im  Itesbwalei  lisb 
pruduils  i.ileiil.iled  liiiiii  iialiunal  lieiids  is  expeeled  lu 
merease  liuin  1 2 iiiilbun  puniids  in  I'lMI  to  IS  milliuii 
pminds  by  2U2H  As  was  puniled  mil  in  ibaplei  4.  Ibe 
eapaiily  ul  Ibe  lisbinj:  waleis  ul  ibe  basin  lu  siisi.nn 
luiiHiieii i.il  lisliHi)!  IS  un  Ibe  unlei  ul  ')'>  inilbun  pminds 
annii.illy  Ibe  eiled  dem.ind.  ibereluie.  is  well  beluw  Ibe 


lul.il  exisinij!  i.ip.iiily  Iluvvevei.  iunniieiei.il  lisbeiy 
demand  may  go  beyond  iiilia  basm  mailsels  sinee  piu- 
diieliun  and  emisiimplimi  do  nul  neeess.iiily  lake  plaee 
HI  Ibe  same  b.isiii  m leinuii  Ibe  Missuiiii  Basin, 
ibeieluie.  lias  a siibst.nili.il  eunimeiii.il  lisbeiy  e.ip.iiiiy 
111  siippuil  dein.inds  milside  ibe  basin  il  m.iikels  Im  ibe 
eumniudilv  sbuiild  iii.ileii.ib/euvei  ibe  Imijl-leim  Inline 

S'! 


f 


RECREATION 

KivkmIumi  lU'l'lU  li'l  iIk-  MismUIII  lilslll  ttctc  lie 
icmiliuli  bv  .ip|i|ii..iiniii  ot  OwliiiMii  KockmIiom  Ko- 
vuiui’'  Ki'Mi’W  ( uiiiiinsMoii  mk‘IIhh1o1iij;\  to  iIio  popiil.i- 
lion  piii|i\  iioii'.  ii’MilliMj:  tium  iho  caimimk  sliid\ . willi 
Mimo  iK-M.ili.in  I ho  loiio.iinm  \Iik1\  loporloil  in  llio 
,ip|vnili\.  'I’lovonl  .111.1  I iiliiio  \ood-..  ' iikIiuIoiI  .in 
invonl.'iv  111  piiblk  iomo.iIi.ui  t.killlios.  oiirronl  nso  in 
loiinv  .'I  “looto.iii.in  d.i\N.  ' p.iiikip.iinin  In  .lonviu. 
.iikl  dolino.iii.in  "t  mo  b\  h.isin  loskloim  .nul  n.in- 
toM.lonlv  IKilh  iho  .loin.iikl.  ilolinoil  .n  iho  ;iiUkip.iloi.l 
inip.iil  .'ll  10.. lo.iti.'ii  lOMUiiooN.  .iikl  iho  nood.dolinod  m 
iho  .kKliliim.il  lo.piiioinonis  lor  l.ind.  w.ilor.  l.kililios.  or 
nun.igomonl  noooos.ni.  In  mool  Iho  doin.ind,.no  ropoilod 
toi  iho  h.iMii  .ind  MiblkiMm 

Iho  noods  lor  onldooi  iomo.iIioii  Innoliom  uro 
pimonlo.l  lot  iho  ino-.i  p.iil  in  lornis  ol  .loios  ol  l.md  or 
i\.iloi,  .illhoii(ih  Miiiio  Mim.klioii  ol  Iho  doiiiand  o.in  bo 
ro.ili/od  ihioiiiih  .illoio.l  rii.inj(;onionl  pkklkos  or  .iddi- 
lion.ll  l.kihlios  on  oMsIinj;  l.ind  dodk.ilod  lo  looro.ilion 
mo  vMih  Iho  Inli  .ind  wildhio  Iniklion.  ni.iin  ol  iho 
loiio.ilion  noods  o.ni  bo  mol  b\  nuillipio  mo  ol  hinds 
soiMiifi  olhor  prnn.li>  pinposos. 

Iho  sliidy  illmii.iios  lh.ii  Iho  niosi  ..iilio.il  prosoni 
and  noar  lnlino  noods  aio  assooialod  wilh  ntbaii.  snb- 


niban.  and  onllvni):  nioltopohlan  nillnonoo  aioas  \ddi- 
lion.il  lands  and  waloi  dovolopod  loi  inlonsivo 
looioalional  iiso  will  ho  lo.jnnod  lo  mool  noods  as- 
sooialod  sMlh  iho  po|inl.il  loll  oonlors  1 hus.  iho  lorofionig 
discussion  ol  Iho  domand  |iiiijoclions  lor  iho  lish  and 
wildhlo  Iniklion.  ospociallv  piicnif;  Lomidoialions.  aro 
(lonoialK  apphcablo  lo  iho  tolalod  (loiioral  rocroalion 
tnnolion  aikl  Inilhoi  discussion  on  pro|Oclod  rocroalion 
iloni.iiids  IS  mil  lopoalod  horo 

In  jionoi.il.  w.ilor  aroa  dol'icils  wilhni  Iho  basin  rosnil 
lioni  a wido  jio.'fiiaphic  imbalanco  holwoon  supply  and 
doiiund.  \uain,  Iho  dolicils.  in  many  msl.mcos.  aro 
associ.ilod  vMlIi  domoK  popnlalod  aioas  Small  walor 
nnponndmonls,  .KIO  acios  or  loss,  aio  comidorod  dosir- 
able  lo  mool  bolh  fish  and  wiKIhfo  and  rocroalion  noods 
ol  iiiban  poopio 

lablo  dd  snnniiari/os  pro|oclod  rocioalion  noods  and 
roqniromonls.  In  many  insiaiicos.  walor  surlacos  and 
lands  can  bo  iisod  lor  bolh  uonotal  locroalion  and  I'lsli 
.md  wildlilo  purposes  and  Ihis  mulli-nso  polonlial  was 
lOcojmi/od  dining  plan  lormnlalion  M.noovoi , oMonsivo 
indicalod  ■'iiood"  lor  iindovolopod  land  rollocis  a roqniro- 
iiionl  till  a dosirablo  .piahly  locioalion  onvnonmoiil 

Dining  dolailod  planning,  many  l.iclois  will  have  lo 
bo  locogni/od  111  osiabhshnig  iho  nood  loi  iho  oxionsivo 
land  program  ol  "iindovolopod"  lands  Im  a high  ipiahly 


Table  22  PROJECTED  RECREATION  NEEDS,  MISSOURI  BASIN 


Kci 

s realion  Days  ^ 

1 

I 

IK'VcIopcd  l,jnd 

1 ndeveloped  l.and 

Subhasin 

l‘#KO 

2(MK) 

2021) 

r>HO 

21MMI 

2020  I 

20(H) 

2020 

I I4H0 

20(H) 

2020 

iMillion) 

((  umulutivc 

Above  ( urrcnl 

riiousand  Acres) 

1 pper  Missouri 

M 

IH 

24 

(> 

1 1 

Vi  • 

17 

.IK 

5‘» 

1 25.4 

445 

b57 

\ i Ilo\s stone 

(> 

15 

2K 

\ 

14 

u\ 

1 4 

12 

57 

1 1 

444 

723 

\Veslern  h.ikola 

.1 

H 

14 

4 

12 

41 

14 

4K 

71 

1 1« 

42K 

b()5 

1 .islcrn 

7 

u. 

27 

l‘» 

'7 

bb 

14 

55 

220 

477 

5S4 

Pl-ilte'Niobr.ir.1 

(.4 

121 

21 

221 

5 Vi 

40 

‘P 

IK2 

1 1 4 

41S 

K(l5 

MuKlIe  Missouri 

1} 

2b 

44 

‘Jb 

22n 

.155 

14 

Vi 

50 

154 

250 

154 

Kansas 

H 

IH 

41 

IK 

111 

1 14 

12 

2b 

44 

14k 

240 

144 

1 ower  Ntissouri 

rt 

41 

72 

bl) 

144 

17(1 

24 

b5 

(.4 

2(.(. 

,15b 

Missouri  h.isin 

20(. 

Ui5  , 

1 

720 

1.51b  j 

1‘I2 

IbK 

f<01 

1.142 

2.K07 

4.4  3.1 

lo.ioalion  onvnonnioni  I hoso  hklois  im  hido  oc.inonnc 
sallies,  bolh  l.nigiblo  and  inlangiblo.  and  iho  nislilnlion.il 
and  logal  .ni.ingonionis  io.|nnod  lo  s.niy  mil  such  .i  vast 
land  piograni 


WATER  QUALITY  CONTROL 


Waloi  domands  loi  iin.ilily  conliol  woio  doloimmod 
tioni  an  nivoiiloiy  ol  pio|oslo.l  minikip.il  and  mdmliial 
polhilion  soincos.  compnialion  ol  iho  ipi.mlily  ol  waloi 
III  iho  lOcoivnig  siioani  loqnnod  lo  assniiil.ilo  lio.ilod 
waslo  disi  hargo.  and  comp.nison  ol  lhooiolk.il  nidkos  ol 
rosidiial  polhilion  wilh  soloclod  walor  qiiahly  ciiloila 
Walor  qiiahly  uiloiia  nsod  in  Iho  molhodology  woio 


agiood  lo  by  sliidy  pailicip.mls  piioi  lo  iho  adoplion  ol 
ssaioi  .|nalily  si.mdaids  by  Iho  Sl.ilos  and  Ihon  accopl- 
anco  by  iho  Sociolary  ol  iho  Inloiioi  Only  soloclod 
Walor  ipiahly  pai.niiolois  woio  considoiod  in  ihis  sliidy 
Oihois  may  bo  coiilrolhng  lor  spocilic  iisos 

lablo  2T  conlains  iho  gonoial  i.nigo  ol  s.ihios  adoplod 
by  iho  Ion  basin  Slalos  and  ihoso  valiios  iisod  m iho 
Itamowoik  sl.idy  A comp.nison  ol  iho  ciiloiia  vahios 
indicalos  llial  llio  waloi  ipiahly  ciiloiia  nsod  m Iho 
liamowoils  sindy  woio  oqiial  lo  oi  compaliblo  wilh  iho 
iiioio  loconlly  osl.ibhshod  Sl.ilo  si.mdaids 

(ho  sliidy  assiimos.  in  oslimalnig  loqimod  slroani- 
llows  lo  mool  waloi  spialily  ciiloii.i.  lhal  all  ssasios  will 
locoivo  Iho  ospiiv.iloni  ol  somnd.iiy  lioalmonl  ssilli 


fill 


d 


T.jble  23  WATER  QUALITY  CRITERIA.  MISSOURI  BASIN 


N1.i\iinum  or 
Vliniimini  I imil 

Mintniiim 


I ml 
m>!  I 


Kjngc  of 
Sidle  V dlucs 


<•  oi  7 
^ Of  4 


i rdrno%u»rk 
Study  Ndlucs 

7 

S 


McdMire 

hisvoKvil  I 

( olll  \\  dU  t 1 idU  TK'N 
VV.irm  U.ilei  I i>luMies 
horiUNiu 
itulUNlM.ll 

l»‘lal  l>»sM>Ued  SoiulN  M.ixinuim 

i lomeslu 
\^fk  uilure 

lempv idlttri-  Irurc.iN^’  M.iMiiinin 

l oKi  Wdlei  I inIicmcn 

U.iim  \S.tIcr  I isherk-N  ^ 

hiikhcmk.il  os\i:on  ikMii.iiul  iiil>Di  lomov.il  t»l 
poiccnl  In  pencni  b\  jiul  poiLCiiI  In 

I fu‘  slio.im  lo.klmi*  rcMiliini!  tiom  iliscliaruf  t»l 
Minil.iilv  luMicd  iiuluxliul  WiiNlos  n.iN  oslini.ilod  In 
coMNklcnn^  ilk'll  Jomcsi k asic  L'cjuivalcn! 

lahlc  J4  Mimman/cs  iho  sl■\^ag^.*  iioaimoiii  Lkililkn 
K'qiMicil  U>  tica*  'ifikipal  .iikl  iruiuslrial  wastes  tmm 
iminkipal  sewerage  s.stemsio  a*.hieve  BOI)  removals 
ol  S5.  ‘>0.  aiul  ‘>5  pereeiil  at  the  aiui  Hili) 


nk'  i 

SIHI  lo  I IIMM 
7(hi  i«>  1 .500 

Ikjirce  I 

M li»  5 

I I i>  lo  Ml 

taigel  veals.  AiKlilmnal  detail  wiili  respee!  Mt  muiikipal 
waste  iiealmeni  needs  are  iikliuled  m ihe  appendix. 
“I’lesiMil  and  I iiiuie  Needs  “ 

Stmie  shoruomings  inlieient  m the  water  quality 
studies  inJude  the  lack  ol  relt.ihle  data  nekessaiv  to 
anal\/e  the  etteel  ol  agikulluial  pollution  sources 
associated  with  imgation  return  tlows.  the  residual 
agrkiilturai  cheitikals  m luiiolt.  and  the  elte«.t  ol 
livestock  leeding  operations  on  stieamllow  or  gMunid 


^on  I siM» 


5 


Table  24  FUTURE  MUNICIPAL  WASTE  TREATMENT  NEEDS 


? 

Water  Ireatmeni  Needs  I reaimenl  I acilil>  Needs 


Residual  l 4>ad 

1 niarge 

Vdd 

Ni-» 

\dd 

New 

(irovs 

Alter 

Sckondarv 

Sikondarv 

See<»ndar> 

1 erfian 

lertian 

Suhhasin 

Load 

1 reatmeni 

lac  ililies 

i acilifies 

Laeilities 

Laeilities 

Laeilities 

( lliousand  PI 

(Number) 

lOKO 

1 ppei  \liss4iuri 

MM) 

00 

Ml 

14 

30 

Vellowsloiie 

58 

18 

0 

Western  Dakota 

540 

81 

75 

14 

21 

1 astern  Dakota 

1 300 

180 

M.H 

13 

74 

Plalle-Niobrara 

ML4IMI 

1.5M) 

lo.s 

53 

nil 

Middle  Misvniri 

(i.OOO 

000 

I 18 

S 1 

IMI 

K aitsas 

1.570 

’4(. 

lOH 

111 

1 ’ ^ 

1 ouei  Missouri 

.VH75 

581 

178 

15 

195 

Missouri  hasin 

74.5711 

1.(1 8(. 

1 .000 

los 

711 

im) 

1 t»|»er  Misstmii 

K.?(l 

8.1 

00 

5 

YeHoNss\of>e 

5KO 

5h 

Ml 

5 

Weslern  1 kikot.i 

7S(I 

78 

too 

10 

1 .islern  D.ikola 

l.7(>ii 

17(1 

340 

25 

Pl.ille  Nmhrara 

Ib.MtO 

1 tdiO 

’711 

50 

Middle  Missouri 

7.M00 

78') 

’Oil 

10 

K.iiisas 

2.3tMi 

:’o 

350 

25 

1 ouer  Missouri 

5 N75 

SHH 

200 

155 

Missouri  Hasin 

tl..5l5 

1.(1  “i7 

1 .5IMI 

21)20 

3S'i 

1 (iper  Misstniii 

1 .000 

53 

105 

(i5 

YiTiovc  Slone 

775 

1*) 

70 

.10 

Western  Dakota 

1 OKI) 

S4 

120 

KO 

1 aslern  Dakota 

3.330 

1 1(1 

300 

too 

Platte  Niobrara 

7(..r.4n 

1.333 

400 

M)0 

Midille  Missouri 

M.’IKI 

410 

no 

00 

Kansas 

14(1 

175 

335 

1 o\cer  Missouri 

8.7511 

4 1H 

541 

85' 

Mismium  Hasin 

1 5 1,745 

3.5KK 

i 

2.221 

1 .(i4  7 

U*tt|Mt>.il(ofi  I <|ui\.ili*nl  ol  W.oles 


M 


vi.il.-i  Noillu'i  i.iii  iIk'  III  k'lnpi'i.iliin.-  iiso  lioiii 

iiuiii'lt\  umliiij;  tt.ilot  .itul  llioiiiul  poki'i  iii'.i.ill.ilnms 

Iv  liilU  Kk-imiiol  oi  cv.ilii.iii’il.  .ililioiii:h  I'lol'.ihlc 
liH.IIIKlI'.  .Hill  Will'  ..nllMllcU'il  \s  pomk'll  olll 

iiiulci  llif  on  I'liktik  pmu'i  w.iti.-!  Mipplv. 

i'.kIi  llk'lliul  pi'VM'l  pl.llll  I'pi'l.lllOIl  ii'IIMliok'il  Mi  ilk’ 
luluil'  lIMlNl  I’l.’  .HmU/i'iI  IoI  llsi’IIOi.1  I'llU.lk'I  k’llipci.l 
klk-  .iikI  \\.ik’l  ipulll>  ilok’Hi'l.llloii  Ilk’  sllkU  Uki  llol 
tnIkkK’I  k’MipOkiltlk’  k’lhkiioik  k’Mlll  mu  I loill  k’seiMiii 
k'U’.iM’'  lliku.’\oi.  iluM;un  "I  millul  sliiklmus  1..111  ^om- 
pv’ik.itu  l’\  MKiiiikmimi;  k’mpcI.llllk”^  .11  ilusiiuil  lu\cK. 

I’ri'k’^  Ik'iis  ol  tt.iU’i  ipuliu  oitiliol  ik’UiK  m lumk  ul 
liks  link  .iiltpik’lll.ilkili  UUk'  ilu\i’li'puil  O'lklllk’IIlK 
vMlIi  t’llk’i  k.ilui  k’qiiiruMiuiils  ilmiMU  pl.iii  lniiiuil.ilkm 
Miku  il  u.k  ik’i.essar\  10  ..onsklui  .illonuluu  pinui.iiik 
liM  piikkllMj;  ilk’  llkkl  ulIkk’MI  solulkUk 

NAVIGATION 

\-  pk’sunk’il  III  ilk’  ,ippuikll\  "I’k’M’lll  .lllil  I milk’ 
.1  k’Ui’W  ”1  M.kip.iliiill  lllipiDU’IlK’Ilk  I'll  ilk’ 

MkM'im  Kkui  w.iv  iii.kk’,  ucik’i.ilK  willi  k’spuul  lo  ilk’ 
.kluqii.k\  "I  ilk’  cxklitij;  ii.k ip.ilii'ii  pni|ui.l  tiulwcuii 
Sk'ti\  ( ll\  .Hill  ilk’  ilkuilli  "I  Ilk’  Mismuiii  Kivui  .ilkl  .1 
UUIk’l.ll  kk’lllllk.llk'll  >'l  llllllk’  u.ik’l  I Mlispol  1 .1 1 k >11 
^>pp^)rklllllk’^  III  ilk’  baMii  Willi  ruspuil  in  iliu  CMsliiif; 
pli'iuul.  Ilk’  sliki>  ^lklv^  llial  link  lak’s  nl  J5.IMIU  In 
.!|  .IHKI  uK  al  Siniix  ( il\  la  aikl  .''I.UIHI  In  II  .IlUO  uls  al 
Kaika--  ( lU  Mn  . knukl  hu  ailuqiiak’  In  suppnil  a ‘l-lnnl 
iiaMUalinii  i.haiiik’1  III  ilk’  I’U’lil  liiliik’  iipsliuaill  ikcs 
>linlild  ilupk’k’  ilk’  kak’I  'lippK  a^  In  M’linilsU  lllip.lir 
ilk’  sur\kOs  nl  Ilk’  lUMiial'k’  kaluikav,  a luiiiibui  nl 
alk’lllallU’  uniiiscs  nl  av,linii  ak’  akiilabk’  Ilk”*’  likllklu 
abalklniiiik’HI  nl  lliukak’iwaN  a^  a liallspnilallnll  iiindu. 
wlliall/allnli  nl  ilk’  IkUI.  slintk’IIIII|:  ilk’  liaU(ialinil 
k’asnii.  nr  llkk’a^lll);  lliu  wak’i  'iippl>  b\  wak’i  mipnils 

KukClII  ’<llldk”-  llldkak’  ilia!  uxk’MMnll  nl  ilk’  up- 
sik’aill  liiiill  nl  Ilk’  iiavi^labk’  vxak’iwax  linill  Siniix  ( ll> 
In  (lauik  I’niiil  Dam  k ULniiniiikalK  k’asibk’  and  >.niild 
Ik’  mipk’iik’iik’d  III  Ilk’  llllllk’  III  adtillinii.  pinbabk’ 
ik’i’d  Ini  iiaviualinii  impinvumciils  nil  llic  Kaiixa-.  Kivui 
buink  Imik’l.  Kalk  and  nil  ihu  InVM’l  I’llk’x  nl  ilk’ 
(■land  Kivui  iii  Missniiii  aiu  iiidkalud  I’laii  Inrmiilalinii 
sllldk’v.  llk’k’Iniu.  UnllMik’lud  tinl  niilv  addlllnlial  iiaviga- 
linn  impinvumunis  llial  nia\  bu  kaiianlud.  bill  aKn  lliu 
llllllk’  kak’i  ’'iippK  '<iliialinn  as  kull  as  lliu  k’jial 
liamuknik  alluuiiip  miplumunlalinii 

FLOOD  AND  EROSION  CONTROL 

\nal>sus  nl  lliu  linnd  and  uinsinll  prnblums  kuru 
basud  nil  idumilkallnii  nl  aluas  siisuupllblu  In  llnntling 
nr  urnsmri  and  usimiak’s  nl  Inssus  llial  uniild  bu  uxpuulud 
III  lliusu  areas  iiiidui  siiiruni  uniidiliniis  SiillkiunI  dala 
kuiu  available’  In  iiiaku  a l.iiily  ilulimlivu  sliidy  nl 


eliiruni  luvuls  nl  linnd  damapus  and  unllv  uinsimi  I ni 
siiuambaiik  urnsinii.  Imkuvui,  a punuiali/ud  assussmunl 
kas  mailu  In  duk’iimnu  lliu  milus  nl  eliannul  imduiuniiiu 
Ulnsinil  and  lliu  allinmil  unnsidurud  In  bu  M’lmiis 

I nr  llnnds  and  ulnsinii.  pin|Ui,k’d  lusuls  nl  damages 
kUIU  basud  nil  bmad  mdkalnis  nl  uunliniilk  asimlv 
uxpusk'd  In  piuvail  III  lliu  liilmu  and  killi  pmk’ellnii 
altniduil  b\  uxisimu  pin|Ui.ls.  I liu  pin|uulusl  damapu 
luvuls.  klikll  Ini  lliu  mnsi  pall  lulluul  lllsinik  Ik’luls  aru 
ennsiduk’d  In  uivu  a ruasniiablu  pkliiru  nl  lliu  maumllidu 
nl  llllllk’  linnd  pinbluiiis  Ml  lliu  absuiku  nl  any  liiliiru 
pmuianis.  uilliur  sliikliiial  nr  nnii-sliikltiial  >ikll 
pin|Uillnns  k’llinvu  pnssiblu  biasdiiilliu  plan  Iniiimlalinn 
and  puriiiil  lliu  Iniiiuilalinii  nl  a pinuiam  uiknmpassinu 
bnlli  sirikliiial  and  nnii  siiikliiial  muasiirus  lliu  prn|uc- 
linns.  llk’iulniu.  lulluul  unrilniiiud  uunnniiik  cxpaiisinii 
killi  nn  daiiipunniu  lacinis  (In  lliu  nlliui  band,  lliuv  dn 
nnl  nik’i  an  absnlniu  '‘nuud  " ni  "dumaiid"  llial  imisi  bu 
iik’l  b\  duvulnpniuiilal  ni  manauumunl  pinuianis  I’laii- 
nniu  uilluiia  piusuiilud  in  lliu  nuxi  eliaplur  nnllinus 
ausuplablu  luvuls  nl  daniauu  ludiklinn  Ini  uniisidurailnn 
dinmu  plan  Inininlallnn  On  lliu  basis  dusuiibud.  lablus 
2^,  2(',  aikl  27  smnmaii/u  unirunl  and  pmiuouvl  Inliiiu 
damauus  slunmimp  Imm  llnnds.  sliuanibaiik  uinsmn.  and 
pnllv  uinsinii.  ruspuulivuly 

lliu  avuiauu  animal  v.ilnusdn  nnl  prnvklu  a Inlal  basis 
I'nr  plamimp  [unpnsus  In  many  inslanuus.  pnsilivu  linnd 
and  urnsinn  unnlinl  pmiiianis  lusiill  in  an  uiiliaikuniunl 
nl  lliu  alluuk’d  aiua.  usually  lliinnpli  a ulianpu  in  land 
nsu.  Muasiirumunl  nl  Ibis  ulluul  van  bu  inavlu  by 
iluk’iniinnip  ibu  iiiunmu  dilluiuikus  brnnubi  abnni  by 
Ibu  piniiram.  Ibis  luads  in  ibu  nuud  Insniiulalu  linnd 
and  urnsmii  prnluelinii  pinuiams  vvilli  snub  nibui  pm- 
praiiis  as  muiuasuvl  apiknilnial  pindnullnii  linnnpb 
impinvud  k’ubiinlnpy  and  iiiipalinn  piaulkus.  lusiiklivu 
manapumunl  nl  llnml  plains  vursns  niban  uxpaiisinii.  and 
nlliur  HSUS  nl  llnml  plain  aruas  Ibu  advanlapus  nl  sikb 
unik’lalinn  aiU  nnl  dllUulIv  nbviniis  linni  pin|Uik’d 
daiiiapc  luvuls.  I ni  uxamplu.  ibu  ludilulinn  nl  suibmun- 
lallnii  III  slnrapu  lusuivniis  puinnis  nnl  nnlv  Iniieui 
usulnl  lusuivnn  livus.  bnl  alsn  bullui  vvak’i  quablv  Ini 
luviualinn  and  lisb  and  vvildblu  and  nlliur  nsus  Tbu 
laulnis  nnllmuil  aiu  appikablu  in  sinplu  pm pnsu  as  vvull 
as  nmlli  piiipnsu  pinpianis. 

LAND  CONSERVATION  AND  DRAINAGE 

.\s  slak’vl  III  uliapk’i  4.  abnni  I'd  puiuunl  ni  IdX 
niillinn  auius  nl  ibu  274  niillinii  auius  nl  piivaluly  nvviiud 
land  III  Ibu  basin  luquiius  lliu  inslallalinii  nl  unnsuivalinii 
piavikus  In  pinvidu  adutpiak’  pink’Ullnll  and  In  iiiamlalil 
nl  iniprnvu  luilibly  Ol  ibis  aninnni.  Ml'  niillinii  auk’s 
nuud  Ibu  insiallal inn  nl  nianapuniuiil  ly  pu  piauHuus. 
kliilo  (>2  millinn  auius  nuuvl  manapuiiiuiil  pins  iliu 
inslallalinii  nl  vupulalivu  ni  moubaiik al  ly  pu  piauliuus  In 
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ol  llio  4'  iiiillioM  ,11. ICS  III  I cJcmI  l.iiuls  111  .iilcqu.ilc 
icscis.  .il'diii  I .'.7  million  acics  ici|iiiic  llic  iiislallalion  ol 
aJJil loiial  coiiscivalioii  mcasiiics 

I he  csahialioii  ol  ilic  |iioJnclioii  sapahililv  ol  ilic 
hasin  sliosscil  lliat  JO  2 inillloii  acics  ol  pasliiic  aiul 
laiicc  aic  aiahlc  ami  cxisi  in  laicc  cmnigli  liasis  lo  he 
leasihle  lor  eoiiveisioii  lo  eioplaml  il  ihe  iieeJ  exisis 
(oinersels,  4 (i  million  aeies  ol  eioplaml  shonUI  lie 
eoiiveiletl  lo  uses  sneh  as  jriasslami  lo  leihiee  the  eiosion 
ha/aiei. 

( nrreiil  laiin  opeialions  can  be  impioveel  oi  laml 
used  imne  inteiisiveK  on  5. 1 million  aeies  ol  agiienlliiral 
laml  by  lemovma  the  excess  walei  Ol  tins  aimnml, 
aboul  I ,‘i  iinihon  acres  are  eioplaml  ami  Ihe  balaiiee  is 
jirasslaiid  oi  woodlaml 

ENVIRONMENTAL  CONSIDERATIONS 

Over  the  yeais,  iheie  has  been  an  imreasiiij;  eoneem 
loi  ihe  e|nalily  ol  the  milnial  eiiviioiniieni,  ami  eon- 
sideralioii  ol  iis  various  laeels  is  an  iinpoilaiU  pail  ol 
Ihe  planning!  process  -Xmoiif:  ihe  many  problems  lo  be 
resolved  arc  the  inimlive  aspeels  ol  envnonmeiilal 
reipiireinents. 

Ihe  Missonii  Kivei  Basin  is  a lai^e  .iiea  with  an 
iiil'iinie  variely  ol  physiograplne  ami  vejielalive  lealiires. 
I here  are  many  ideas  ol  whal  eoiisliliiles  a t|iiahly 
eiiviioiimeiil  oi  whal  Ihe  eiiviioninental  eoiisideialioiis 
should  be  Ihe  eoiieepls  raiiyie  Iroiii  ihose  arlvoealed  hy 
Ihe  wilderness  eiilhiisiasl.  who  wmild  keep  all  develop- 
ineiil  Ol  ehaiii>e  lo  a mimimiin,  lo  ilioseol  the  latmer. 
who  sees  a iippliiiyr  held  ol  iipeinii):  wheal  as  an  ideal 
eiiviioiimeiil  "Beaiily  is  in  the  eye  ol  ihe  fieholdei  " 

llowevei.  iheie  is  general  agieement  on  seveial 
priniaiy  as|ievls  ol  eiiviionnienlal  (|iiahty  Ihe  naliiral 
laiidsiape.  whelher  it  be  a naliiial  park,  loiesl.  range  ol 
inoiintains.  badlands. oi  piairie.eaii  be  used  ami  managed 
hy  man  to  lelaiii  imieh  ol  iis  oiignial  high  ijiiahty  In  the 
past,  this  has  not  been  done  in  many  nislanees  and  lot 
vaiions  reasons,  many  ol  which  were  economic,  .is  in  Ihe 


lase  ol  si  I ip-mining  Ol  ihe  dumping  ol  i.iw  sew.ige  into 
slie.ims  ami  iiveis  Open,  unspoiled  sp.nesol  almost  aiiv 
tyix.’  have  .in  .i|ipeal  to  all.  especially  ihe  uib.nnie 

W.ilei  III  a naliiial  lake  or  slieain  oi  in  a man-made 
leseivoii.  has  a l,isi.inalion  loi  the  Imman  spun  li 
enhances  piailkally  all  types  ol  lamlsi.a[ie  enviionmenl 
Ihe  lakes  .iml  slieamsol  Yellow slone  'salional  Park  add 
gie.illy  lo  Its  sceiik  i)uahlies  (Jii.ikc  lake  impioves  ihe 
scenic  V. lines  ol  a uim|iie  geological  .ire.i,  Ihe  lemote 
hikes  .ind  lumbhng  stieams  m nalioiul  loiesl  areas  are 
highly  prized  I ven  when  man's  .ictiviiies  .iie  mil 
diieclly  lel.iled  lo  Ihe  w.ilei.  its  piesence  turnishes  a 
selling  lhal  increases  his  aesihelic  gvaulicalum. 

Many  ol  the  iiiikjiie  teatuies  ol  the  basin  such  as 
ihose  ol  si.enic.  geological,  ecological,  oi  hisloikal 
iiiipoi lance  have  been  located  .iml  ,iie  alieady  pieserved 
or  are  idenliTied  m plans  loi  pieseivalion.  In  Ihe  iTnal 
analysis,  il  musi  be  rememheied  Ih.il  man  is  pail  and 
parcel  a lesidenl  oi  visiioi  lo  the  basin.  Ihs  changing  and 
vailed  aclivilies  c.in  III  wilhm  a socially  desii.ible 
Iramewoik  lhal  mchides  an  enh.iiked  enviionmenl 

Lor  Ihe  puipose  ol  plan  Toimiiialion.  enuroinnenl.il 
aspects  lall  into  two  Inndamenlal  calegoiies  One  in- 
volves aniehoialion  ol  umlesiiable  env ironmenlal  con- 
dilions  and  resource  developmenis  winch  conliibule  lo 
iheli  improvemenl.  I Ins  category  mchides  such  lunc- 
lions  as  polhilion  abalemeni  and  walei  quahtv  conliol, 
developmeni  ol  walei  sup|ily . Hood  abalemeni,  and 
impiovemenls  lor  reerealion  and  lish  and  wildhie 
enhancement.  I hese  polenlials  h.ive  been  oullmed  m 
piecedmg  paiagraphs.  Il  is  assumed  also  that  progiams 
lor  vector  conirol  and  solid  wastes  nianagenieni  will  be 
iniplenienled  m Ihe  lulure. 

The  second  category  involves  planning  loi  piesei- 
valion  ol  the  basin’s  heiilage  ol  enviionmenlal  lesoiiices 
I Ins  calegoiy  mchides  .in  idenlil'icalion  ol  areas  ol 
pidiiounced  naluial  beanly  ami  scenic  value,  aieas  ol 
hisloiic.il  mieiesi,  and  areas  ol  scienlilic  nileiesl.  The 
ob|eclive  ol  plan  loinnil.ilion  in  this  killer  c.ilegoiy  is  to 
idenlily  these  enviionmenl.il  le.ilnies  by  iheii  characlei 
ami  geogiaplnc  localion,  lo  deleiinnie  Ihose  measiiies 
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wliiili  ^l|llul^l  I'r  ^ misiiK’ii'il  lot  Ilk'll  I'lfsi'u.iiiiiii.  .iiiil  h\  mi'.iiis  nl  iii.ip  illii'.li.iliuiis  I iiiiuc  17  illiisli.itfs  In 

|i'  Ilklk.iU'  U'l.iliU'  I'lk'lltk'v  SiikC.  Ill  Icilin  nl  .1  lll.ip  vMiihnl  llic  i Ii.ii.Il li'i  nl  llio  li.islll's  lll.l|nl  i.'iniliill 
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CHAPTER  6 


PLAN  FORMULATION 


PLANNING  CONCEPTS 

\ ■,  diM  iissi’il  IM  ..lui'loi  I.  Ii.mu'woik  |iLiriiiiiig  Ini  iIk' 
Mis'.oiiii  Kivor  H.iMii  jikI  ll^  ^lll^l'.lMn^  \s.i\  orifiili’il  In 
IIU.VI  Iliu'c  jiL'ik'i.il  pl.iMinii!’  oh|oolivos  N.iiioikiI  cIIi- 
ll‘j;U>Mal  ikki'InpiTK’Ill  . JMll  Oliviroilllk'lll.ll 
>pi.ilit\  Willim  lhivi.nikoplu.ll  Iraiiioknik.  mminkM.ihlo 
■illoi ii.il i\os  onuhl  ho  oniiskloioil  Ini  .lU.mmif;  iho  pbii- 
iiinj:  nhkkinov  Hco.nivo  nl  ihobinikl  vcnpo  ot  iho  vUkl> 
■iniJ  III  MOW  nl  liinit.iliniiv  nii  limo  .iiut  liiikiv.  tho  onutso 
nt  .Kllnii  .iiinpUkl  k.is  In  liisonvoi  .iv  inikh  av  pnvsihio 
lhrnui;h  tho  Iniiiuilalinii  nt  stgtiltkatit  altortiattvos  tn 
\aitnus  olomonts  nt  a ponoial  n\orall  plan.  oin|>hasi/itip 
caoh  nt  tho  nhpktkos  kithniit  iiojilootiiij:  tho  ntliots. 
1 \oti  It  ati  lllttlHto  ana)  nt  .iltomattvos  oniiM  ho 
tniiiuilatod , thou  \aiuo  kniiUl  ho  nuosttniiahle  viuoo  tUoo 
uniild  pnvo  an  impnssihio  pinhioiii  Ini  tho  piihlio  aikl  ilv 
lopiovoiilalivov  III  inakllip’  a ohnko  Ihoiolnio.  Iho 
altoiiiali\ov  koio  olvoii  a pioliiiiiiiai>  voiooiiiiij;  In  on- 
miKo  a plan,  aiui  alloinalnov  In  oorlaiii  oloinonlv  nl  tho 
plan,  oniphasi/nip  Iho  thioo  nhiovlivos  Ihoso  piohin- 
niaiv  Mioonnif.’  vluilios  uoio  ni.klo  Ihi  tho  siihhasinv  Inr 
ovoiilual  hlomlini:  niin  a hasiiikido  plan  I intlioi  divous 
Mnii  nil  tho  havlv  Ini  volovlinii  is  oniil.iliiod  III  oliaptois  7 
.nid  k 


PLAN  FORMULATION  STRUCTURE 

I laiislalinii  linm  tho  plainnni;  onnoopls  min  a slino- 
lino  Ini  liamow.n!k  plan  Iniuudalinn  v.as  aoonnijshshod 
kilhin  tho  liniilaliniis  nnpnsod  In  tho  ,k,nlahilil\  nl 
data  (ho  sonpo  nt  tho  plaiininj;  was  dopondoni  nn  tho 
.idoipi.kV  and  dolail  nt  tho  input  data 

Siihdkisinii  id  tho  basin  niln  oinhl  siihhasnis  w.is 
noooss.n \ . lint  niiK  In  snnplils  tho  plainiinj;  pinooihno. 
hut  In  loonpin/o  hydin|nj;k  linninyloiioilv  Having  thus 
siiiipliliod  iho  planning  [iiikoss,  iho  soquonli.il  planning 
loll  niln  lliroo  gonoial  salogniiosnl  supply  , doinand . and 
plan  nnploiiioni.iiinn 

Iho  soqnonlial  planning  pmooss  iisod  Im  Ininnil.ilinn 
pnipnsos.  as  illuslialod  III  lignio  IM.iikludod  InvontniV' 
ing  oMsInig  waloi  and  l.tnd  losnuioos  Isiipplyl.  idon- 
lilying  oxisimg  w.iloi  and  land  ilovoinpnioiil  Ipl.iiiniiig 
baso)  pinioiliiig  ginss  and  not  loqunoinonls  Ini  gnnds 


,ind  soivkos  In  bo  supphod  llnniigli  waloi  and  land 
losniiioo  nso  and  ni.iii.igoinoni  Inoods).  doloiininnig 
allonialivo  moans  Im  mooling  roqnnonioiils  nriontod  In 
[ilaii  nh|ooli\os  (plan  allonialkos).  and  soloolnig  Iho 
li.nnovvnik  plan  Im  iho  basin  I and  siibbasnisl 


FIGURE  18 

STRUCTURE  OF  framework  PLAM  FORMULATION 


bask.dly,  iho  Insi  ibioo  slops  ..nnsliuno  planning 
iii|iuls  Iho  |il.inning  ollml  was  .link'd  al  analy/nig 
rosmiko  supply  .ind  doinaiid  lolalimiships  In  doloimnio 
iho  oMoni  In  whkti  doinand  salisl.Klimi  ..mild  bo 
all.nnod  Im  llio  Ihioo  pl.ninnig  nb|Ootkos  Hnvvovoi, 
onnsliaitils.  wholhoi  physk.il,  logal.  m nisliliiliniul.  had 
a sigmlioanl  iinp.iol  and  woio  woighod  in  plan  Iniiniila 
linn.  .Sikh  onnsli.inils  as  waloi  righls,  omul  dooioos, 
inloisl.ilo  onnip.kts,  and  tdhoi  log.il  hinil.iiimis  mi  iho 
ilsi'  nl  walot  ni  kind  hniilod  Iho  oxioni  In  wliioli  llio 
doinand  Im  ooilaiii  liiiklinnal  iisos  omild  bo  salisliod 
llnwovoi.  llio  onnsli.inils  woio  dnoninonlod  In  poimil 
ino.ininglnl  disoiissinn  nl  pnssiblo  oh.iiigos  ih.il  m.i\  bo 
dosn.iblo  III  Iho  liiluio  as  moans  Im  bosi  using  llio 
losniiuos  physk.illy  as.iikiblo.  oilhoi  h>  .ill.ini  ooilani 
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ot>H\tlUs  I'l  ll>  Ih'IICI  s.iII'I\  lloiiuiuls  lll\lllllll.iiul 
ll'IlslI.llllI'N  \M‘K'  Itl'. Ill'll  Ml  .1  Minil.M  Mumu'l 

1 ho  ll.linOMl'lk  N|Mil\  lOtlooK  .Ml  MMlI.ll  |il|lll  I OlllT.ll 
Sl.iic  olli'il  I Ill’ll'  w.n  Mi'iliiOil  im''lvi'Mii'iit  with  ilio 
li'i.il  Miti'ii'slv  i'\ii'pl  iImomi;Ii  till'  St.ilo  .ipoiioio'  wliioli 
M’l\l'll  ,|s  .1  ii'IIOilli'M  pi'lllt  l.M  .MIN  lol.ll  m|1M1  Ihlhlli 
IMl'l'lMIlls  Will'  liolll  lllU'MJlInUll  llio  h.l^MI  lllll'M  lIlO  slllill 
vv.ls  MO.MMIj;  uMlipIl'IliMI  hill  lIll'IO  W.ls  MO  IO.ll  OOlliOIM 
I'Xpil'VNOil  SmiOO  lIlO  tl.lMU'WOlk  pl.MI  h.l''  MOl  loiMM'lioM 
.Ml\  spoi'llli  piO|i'it  .Mill  I'.  i|MlIi'  OOlll'I.ll.  pilhllO  lOlli'i'lM 

oi  ili'h.ili"i  li.oo  not  i.ikon  pl.iio  IKiuoxot.  impli'Mioiil.i 
IIOIl  Ol  pl.llls  loi  ill'\L'lo|'ini'Ml  Ol  M.lll'l  .Mill  lol.lll'd  I.Mlll 
lOsolMii's  vmII  Il'ipiMl'  .lOlIU'  p,M  IIi'ipillloM  |)\  lIlO  puhlli 
.mil  .ill  Il'M'Is  ol  coicniiMoiil  As  licl.iili'il  siiiiiics  IoIIom 
iho  Itaiuossotk  sUuK  oltoii.  puhlio  p.iiliiip.iiion  sii.iU'. 
IIIOS  Mill  hOi'OMlO  Mullspi'lls.lblo  oloMlOMis  ol  sllill  pl.MI- 
111110. 

PLAIMNIIMG  CRITERIA 

\Vilh  iho  ob|i'ilisi's  1'si.iblislii'il  IcM  llio  imosiifiJiioii 
pl.Mis  Mi'io  lomuil.iloil  hjsi'il  oil  llic  iiirioMl  .iiul  pio 
IClIl'li  lI'.'MUMIlls  loi  MsO  .Mill  in.lMJf!0MI011l  ol  l||0  MJlOI 
.Mill  loljll'll  Ijllli  ri'soiMiOs  lloMl'SOI.  pl.MMMMj;  illll'll.l 
Moro  ioi|Miri'tl  lo  soalo  .mil  lo  ooinp.Mi'  .illoiii.ilisi'  m.ivs 
iIkiI  dom.iMils  lOiild  ho  mol  1 lmkIioiuI  iiiioii.i  ssoio 
h.isi'd  oil  .1  lonsidoi.ilioii  ol  I ho  aiiiouiil  ol  losoiiioo  iiso 
lo  s.il|sl\  .1  doill,llld.  .idi'Ull.liS  ol  Miiloi  siipplios  Ml  loims 
ol  ipi.llllll>  .Mid  i|ll.lhls  . .Mid  Iho  .IIMOIMII  ol  sh(Ml.li:o 
loli'iahio  ovoi  a lonji  loim  potiod.  iho  oMoill  ol  goods 
and  soiviios  lhal  ssoiild  losiill  liom  alls  alloiii.ilo  plan 
olomoiil.  m.iMilOM.MiiO  or  oiih.iikoiiioiil  ol  oin  Moiimonlal 
lailois,  and  soiiio  Mioaiis  loi  I'omp.iiing  ooinpolilivo 
dom.iiids  loi  iho  losoiMiOs  mIioio  oiiooiiiilorod 

Flood  Control 

Iho  goiioiai  illll'll.l  adoplod  lor  ooiiliol  ol  Hoods  and 
Iho  piovoiilioii  ol  lossos  oaiisi'd  In  Hoods  looogiil/od  Iho 
bask  p.ir.imolots  ol  lyposol  aioas  siih|ool  lo  Hood,  iho 
.MMoiiiil  ol  asoi.igo  aiimi.il  Hood  d.iMiago  pio|0ilod  ovor 
Iho  long  lonii.  .Mid  goiioiah/od  piob.ihihlios  ol  Hooding 
Iho  oiiloiia  lOoogiM/od  also  lhal  Hood  daiii.igo  provoii- 
lioii  loiild  bo  aohioM'd  lo  varsiiig  dogioos  In  sliiiiliii.il 
and  iioii  sIriklMial  iiioaiis 

Stnkluial  moasMios  loi  oonliol  ol  Hoods  moiO  com- 
sidoiod  lo  bo  ossoiilial  lo  Iho  OiotiiMiik  and  social 
Moll-boing  ol  ilioso  urban  aioas  vslioio  oMsliiig  lovols  ol 
Hood  daiiiagos  .no  rolalivoK  high.  oMoiisivo  impiovo 
iMoiils  ol  Iho  Hood  plain  havo  ahoady  l.ikoii  plaoo.and  a 
considoiablo  miiiiboi  ol  people  aioalloilod  In  locniiiiig 
Hoods  lor  Hioso  areas.  sliMcliiial  iiioasiiios  moio  Ioimmi- 
lalod  lo  provide,  as  ,i  iiiiiiimiMii.  pioioclioii  agaiiisl 
Hoods  having  an  oxcoodaiico  Ironnoiicv  ol  dill)  years  II. 
tor  ocoiioMik  Ol  physical  loasoiis,  Hio  proioclion  laigol 
lovols  could  mil  ho  .illaiiiod.  a ipianlilalivo  as  vvoll  as  a 
qiiahlalivo  ovahialioii  was  iiiado  lo  assess  llio  coiiso- 


i|iioikOs  ol  .klioiis  lo  iMiploiiioni  slinciMial  iiioasiiros 
pioviding  loss  than  Iho  si.ilod  l.iigol  lovol  ol  piolciiioii 
I Ills  iiiloiia  does  iicM  piochido  Iho  iiso  ol  Homl  plain 
l.ind  MSO  ii'gnl.ilKMi  III  ioii|iMklnMi  Milh  siiikliii.il 
inoasMios  as  a moans  ol  himimg  Inliiio  damago  lovols 

In  Hio  iiihaii  .iio.is  vvhoio  iho  Hood  pioblom  is 
cmionllv  lol.ilivoly  miiioi . as  doliik'd  In  iho  pai.imolors 
piovioiislv  oiiHinod.  iion  sliiicliiial  mo.isnios  Mould  goii- 
oially  ho  adoploil  in  oiiloi  lo  keep  iho  piohlom  liom 
liicioasiiig  Ml  mloMsilv  ovoi  the  UiUiio  pioioslion  poiiod. 
lloMi'Vi'i.  Ml  some  mh.iii  .iioas.  ii  m.iv  ho  moio  oconomn 
cal  .Mid  Ml  Iho  hosi  inloiosi  ol  coilain  coimmimlios  lo 
iiiloiisilv  iho  MSO  ol  Hoodplaiiis  .md  lo  piovido  siinclmal 
mo.isiiios,  logolhoi  Milh  somo  liniil  "l  Hood  plain 
rogiilalioii.  lo  mmiiiM/o  Hood  ha/.iids  1 oi  ihoso  aioas. 
liidgmoMIs  MOIO  m.ido  as  lo  Iho  .ippheahihly  ol  siiiicliiial 
.Mill  iioiisinii iMial  iiioasMii's. 

Ill  agilciillMial  Hood  plain  .iioas,  lodiicIloM  o|  Hood 
damagos  hy  ■'ll  to  'll  poicoiil  Mas  considorod  a loasoii- 
.ihlo  and  dosiiahlo  oh|oilivo  Homovoi.  mi  some  special 
i-isc's.  such  as  high  valiio  agiiciillMial  areas.  Hio  l.irgol 
damago  lodiklioii  lovols  Mould  bodkl.ilod  hy  Hio  special 
loiisidoialioiis  Iho  applk.ihihly  ol  siniiHii.il  and  non- 
sliikiMial  mo.isiiios  Ml  riiial  areas  was  dolorMimod  hy 
siiih  bask  indicos  as  v.ihio  ol  Iho  aro.is.  Hood  damagos 
hoiiig  sMsl.iinod.  and  iho  oconimiic  and  soiial  need  loi 
iiiamlammg  Ihoso  aioas  al  ihoii  ciiiioiil  pioduclivo 
i.ip.ihilily  lovols,  ol  al  some  oiihancod  lovol. 

( lOiioiallv . loiiiiol  ol  Hoods  ovoi  lolalivolv  long 
loaches  ol  priikipal  siioams  would  bo  accoiiiphshod  hy 
losoivoii  logulalioii  ol  high  Hows,  bin  Ml  some  inslaiicos 
chaiiMoh/aiion  iiiav  ho  loipiiiod  to  moot  dosuahlc  ohtoc- 
tivos  In  some  iiibaii  aioas.  losotvoir  coiilrol  would  have 
|o  bo  complomoiilod  hy  local  proioclion  works.  Hood- 
plain  logulalion.  Ol  hoHi 

Iho  oulpuls  liom  dovolopmonis  loi  Hood  coiiltol  and 
Hood  damago  piovoiilioii  .no  iitoasurod  in  loims  ol 
aiMiM.il  Hood  losses  piovoniod  aio.i'  pioioctod  and 
iiiaiiagod.  .Mill  oiihaiicomoiil  values  croalod  In  lolalion 
ship  lo  oHioi  iMiicIioiial  M.iloi  losouico  dovolopmonis. 
sliuctiM.il  moasiiios  lot  Hood  lontiol  vviiuld  hocoinpoii- 
livo  only  Milh  some  loiiii  ol  piosoivaiuMi  ol  ihooMsiiiig 
oiiviioiimoiil.  \l.MlagoMioiil  ol  Hood  plains  c.m  alsoallocl 
Iho  oMsiiiig  oiiMioMitioiil  ( lOiioiallv . coniiol  ol  Hiiod 
Hows  is  iioiicoiisuMiplivo  and  is.  Hioioloio.  compatihlo 
with  all  oilioi  m-siioam  liinclioiis 

Erosion 

Dal.i  ih.il  give  .m  mdic.ilioii  ol  Hio  magmUulo  ol 
oiosioii  piohloms  III  Iho  hasiii  aio  hiiiilod  m gonoral 
i|U.Mililkalioii  ol  sodimonl  yields. mil  siio.imh.mk  .md 
gully  oiosioii  which  aio  ospiossod  iti  tontis  ol  acios  and 
bank  milos  alloclod  .md  damagos  susi.miod 

Allovi.ilioii  ol  OIOSIOII  piohloms  would  ho  .inom- 
plishod  hy  giado  sl.ihih/alioii  siiucluios.  nvoi  hank 
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'•l.ll’lll/.llli'll  .liul  I.Mul  li'MSl'tV.llli'll  I'l.U  Ikl  ' I Ik  l'\ U'lll 
• >l  lIu'M-  llllMMIU's  li.k|lllllkl  li't  Ilk'  V.llkMIs  lullin'  link' 
li.iilk’'  \\.is  ili'U'tliilik'il  li.kii  .1  jii'ik'i.ili/i'il  .iiuKms 
l'llkk'IK\  t.llll''.  .Ilkl  MkIi  lik.ll  imi'.kis  is  III.U  I'C 
M):illlk.lllt 

Ilk-  illU'll.l  Ini  l!llll\  lUMlIlk-nl  lOitiillll/Oll  Ilk' 
I'likiui tivi.'  s.ilik's  III  Ilk'  l.iikis  Mili|Ci.l  III  li.iiiUf:!.'  llu' 
I.ili.'  Ill  il.ilIKI(li.'  Iiniu  Vi'ljllic  ,ilkl  vli.'pu.'>.uilliiil  ,ilkl  ilk.' 
M/0  nt  ilk'  I'liil'li'lll  1 l<.'.illlk.'lil  III  Uilllk's  U'llUlIlllj:  gliill|' 
I'l  |'n>K'i.l'U  |V  k'llk'vll.ll  incksUK''  I'  llkllkii'il  III  lllls 
i.ik'Cnu  lu'.itilk'iil  "I  iil.iii.ijioilk'lil  Ini  iiilllk's  lll.il  .in.' 
Sl.ll'ic.  l'in):icssll\i;  .U  lUUli.ll  ni  Jtonlngk  uU's.  uni 
U'.imIiK'  In  In'.il  ilik'  In  iliiil.ilk  ni  nllk'l  n'.isniis,  .iiuJ 
llinsi'  In'.il.ihlc  In  iiklnulli.iK.  wcio  iik.likk'il  in  Ilk'  Ijikl 
iniisi'n.ilinii  I'slim.ik's 

In  lorl.iin  .nc.ts  "t  tin'  k.isni.  scitnik'nl  \icUls  .in' 
cxIn'lik'K  lilflli  linpU'lik'ill.ilinn  nl  ilk'  iik'.iMin's  pn.'\i 
niisK  nullllk't.1  kniilil  k'lllkC  llk'M'  >k'UK  III  .klillllnii 
pnk'IIII.il  n'Hl'niis  liklikli.'il  III  Ilk'  ll.illk'knik  pi. in  kCIC 
|■'In\kU'^l  'iMlIl  Onniijlll  sk'klW  >.'.ip.kll\  In  inlll.nii  lik' 
M'lliiik'iil  ilt'lkon'il  In  ilk'  n'scnniis  Ini  .1  pnikki  ol  up  in 
lull  xi'iiis  \ ik'ik'kil  iikik'.iiinn  nl  Ilk.' n'llik-L'il  soilnik'nl 
li.inspnii.  Ini  llinsc  sin'.iins  cuin'iilK  li.iuni;  liii;li 
M'dnncnl  In.iJs,  w.n  lU'k'iiniik'it  .iiul  iikljuncnls  di.iwn  .is 
In  Ilk'  i''''i.iikiiif;  Jidi.kk'iisik's  lit  ilk'  n'llna'il  scilnik'nl 
In.kis  nn  'll.  kilillilc.  n'mc.ilinn.  onviinniik'iikil.  .iiul 

nllk'l  IISI'S. 

Liind  Conservation  and  Drainage 

Ilk'  jk'lk'l.ll  Illk'll.i  .nlnpk'il  Ini  tik'  .idi'illl.ik'  cnn- 
sci\.ilinn  In'.iliik'iil  and  ilk'  iisv  nl  ilk'  l.iiui  and  pi. nil 
k'sniines  nl  ilk'  h.isni  iikliidcd  ilk'  use  nl  llk'si'  n'snun'Cs 
killim  ilk'll  i.ip.ihililx  .iiid  In'.iliik'Hl  .kkindini:  In  ilk'li 
ik'i'd  Ilk'  niiniimiin  in'.ilnk'iil  M.ind.inls  nt  1 cdi'i.il. 
Sl.ik'.  .Ilkl  lik.ll  hind  illJli.ips'ilk'lil  .ijk'lkk's.  .in' ti.iscd  nil 
cniilinllin^  s'lDsinii  kiiliiii  liiilils  lli.il  kill  iii.nnl.iin  ni 
linpinvi'  Slid  n'sniini.'s  I Ik'sc  sl.iiid.ilils  (iiikidi.'  Ini 

iiuiink'ii.iikC  Jiid  iinpinvi'iik'iil  nl  u'i;i.'l.iliM.'  nnu'i  In 
pink'll  Ilk'  hind,  mid  snppiv  .ki'i'pl.ibh' i|n.illl\  k.ik'k.is 
ki'll  .IS  pinMdiii^:  )!i.i/inj;.  Inn'slis  pnulikls.  kildlik' 
luihil.il  mid  ii'i n'.ilinii 

I Ik'  pin|i'ik'd  kill's  nl  .kinnipllsllllk'lll  ki'li'  b.isod  nn 
I'sIniUik's  nl  Ilk'  I'lllli'lll  evk'llt  nl  .lik'i|ll;ik'  I'niisiTV.il Inn 
iK'dliik'lil  .Ilkl  k'liimiiinj;  ik'cds  llislnik.il  lii'iids  in 
.ipplyinv  hind  iri'aliik'iil  .iinl  iiinvi'iliny  l.iiiil  .ind  pi. ml 
li'siillnt's  In  uses  vMlIlin  llk'll  I.ip.llulll\  pinvidi'  Ilk' 
iiuidi'lllk's  Ini  Ilk'  pinifilinns 

II  W.IS  .issnilk'il  lll.il  hilliliik  Ik'is  .Ilkl  npi'i.iinrs  kniild 
innlinik'  In  apply  I'linsciv.ilinii  ino.iMiit's  .il  cnin'iil 
kill's  ll  k.is  alsn  I'xpi'i'k'd  lll.il  I I'lli'kil  .ind  Sl.ik' 
k'lliiik.il  and  insl-sliaiiiiy!  .issislaikt'  in  phinnnii!.  ap 
ply  ini'  .Ilkl  in.iinlaniliif!  innscivalinn  moasiik's  uniild 
innlimii'  til  Ik-  in.kli'  .iv.nhibli'  Many  I'nnsi'ivalinn 
iik'.isnit's  bail'  a lili'  t'vpi'i'l.iiky  nl  IS  in  JS  yi'aisand  il 


w.i.  11.  . ii'in/i'il  lll.il  ii'  insl.ill.ilinii  Is  ii'iHiiii'il  In  inain 
l.iin  iili'.|u.ik'  in'.iliik'iil  llllk'i  iiiiisli.iinls  n't'nfi|ii/i'd 
Ilk  liidi'd  ili.inpi's  III  'kiik'isliip  "I  pin.ik-  land  .ind 
illipii'ilk  l.lbli'  iki  illli'lk  I's  sikll  IS  ilinnilis.  illscasi's. 
nisi . I .Hill  Ills' 

I 111-  ilkllll.ii'i'  .llk'll.l  .liinpk'd  linnk'll  I "nsllli'lallntl  In 
ilk  Ik'nl  Ini  Ilk'  ll'lllnl.ll  nl  I'Vifss  ll.lk'l  Imin  ll’ll 
iiilltnd  hiiids  niiK  llllk'i  ili'ins  u'iny;ni/i'd  ki'i.'  lIu' 
v.ip.iblllll  nl  Ihi'  l.iliil  Ilk'  Iillk'lil  .iiMk'ullnial  llsi'.  ilk' 
k'li'llU  nl  ilk-  'S.I'S.  ll.lk'l  pinbli'llls  alkl  Ilk'  I'Xk'lll  "| 
Ilk'  pinbli'lll  ali'.l  l’  n|i'i|  iiii'.isllli's  si'llkllli;  'jmiips  nl 
landnii ik'is  and  n|K'i.ilni-,  Ill'll'  .'i.diiak'd  si'pai.iti'ly 
iililli'  ini'.isiiii's  si'll  klliy  ilk'  llklliklii.il  laiidnii  ik'i  .iiid 
npi'kllnl  Ill'll'  llklllili'd  III  Ilk'  land  i nilsi'il  .1 1 Inn 

piniu.lins 

Water  Supply 

lliii'ismii  nl  iiitlklkiiial  ii'i|niii'iik'nls  nl  suil.in'  and 
>:iiuind  iiak'i  Ini  ininikip.il.  iiiial  dniik'stk.  and  indiis- 

111.11  piitp.isi's.  as  Ill'll  as  Ini  indiislik's  iml  mnni'ili'il  In 
nillllkip.il  sysk'llls.  llll'lin.ll  pnlliT  iniillll(:.  Illl'sllli'k . 
uiiyalinn.  and  inini'i.d  pukCssinii  b.iii'  bi'i'ii  pinii'sli'd 
nii'i  Ilk'  Inii);  k'ini  Williin  llii'  plissk.il  .ind  li'iial 
iniisli.iinls  applk.ibli'  in  Ilk'  i.iiinns  siibb.isins.  all 

1.11  link's  and  k'.ltllli's  li'i|lllll'd  Ini  ililiik'sl k . IlSi'slikk. 
.Ilkl  iminiiipal  uses  smidd  be  aiined  .il  meelini;  llie  inlal 
ii'i(uni'ini‘iil  siilli  inniiiiii/i'il  sli.iiiaues  iiilliin  the  li.iine- 
Mink  111  llie  iniisli.iints.  I lie  induslii.il.  niiiieial.  and 
llieini.il  I'l'iiliny;  uses  umilil  be  supplied  In  the  eMeiit 
pi.klkable.  iiilllin  pliysieal  and  lejtal  Innilaliniis.  npliniis 

111.11  .lie  avaihible.  anil  tnleiable  slinil.ijies  llial  iiniild  linl 
siiinilkaully  diunnisli  llie  pindikliie  i.ipabilily  nl  llie 
I'lik'i  puses  insnlved 

Irrigation 

Di'leinniialinn  nl  die  ai.iihibilils  nl  suil.ke  ii.iier  ini 
iilie.illnn  ii.is  b.ised  nn  dala  linni  die  li.iinesinik  .ind 
nllk'l  siiidii's  .mil  linm  a I'linsideialinii  nl  nlliei  uses  nl 
ll.lk'l  Will'll  iriieallnii  nl  nllk'l  USi's  lieu'  linpnsi'd  nn 
einiiiid  iialei.  a iieneial  appiais.il  ii.is  made  mi  die 
elk'ils  In  dll'  itinuiiil  ii.ilei  supplies  niei  die  pin|i'ilinu 
pi'ilnil 

W.ilei  ii'iiuiii'inenls  in  suppli  einp  needs  iikluiled  a 
iiinsiileialum  nl  nn  l.iim  Insses  and  liaiisii  Insses  limn 
dll'  pninl  nl  iliM'isinn  llnnilj;li  die  deliieii  syslein 
Will'll'  di'l.nled  siudk's  iieie  iini  ai.iilable.  mnnllili 
iliieisinii  ilemaiiils  iieie  .issumeil  In  .ippin\im.ik'  Id 
peii'i'iil  in  May  1>  peieenl  in  Inne.  Ul  peieenl  in  Inlv 
.mil  .Aujuisi.  .ind  |S  peiii'iil  m Sepleinbei 

Inli'i.ible  slinil.ijii's  nl  n ilil.ilinn  ii.ilei  iieie  adnpk'il 
linni  del.iili'ir  sliiilies  TTi.il  iieie  aiailable  W'lu'ie  siiili 
sindk's  Ill'll'  I.ktiiii);.  STinil.ijie  eiileiia  iieie  based  nn 
iliveisinn  deni.iikls  as  Inllniis  \ in.iMinmn  slinilage  nl 
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5U  pcuiMil  III  ,111V  vi'.ii.  .1  voiuiniuHis  avvunuilalcil 
vlu'ila^v’  Mill  111  I'xci'i'i!  iHMicni . .Hill  an  acamiiilalcil 
aiiiuial  slii'ilapo  iiul  to  c\vo.-il  10(1  pi'Koiii  in  any 
lO-VlMI  pi'IIOll 

I’lannini;  loi  now  iiiiji.iln'n  ilcvi'lopiiK'iil  was  hasi'd  on 
a loiogniiion  ol  pliy  sual  liinil.ilioiis  anil  k'i;al  I’onsiranils 
on  w.ili'i  availal'iluv  willi  a lonsuli'r.ilion  ol  pio|i\ii’il 
pallonis  ol  ilcvi'lopinonls  lo  slahili/c  ami  enhance  liie 
tvghMhd  etamomy , 

Water  Quality 

Allainineni  ol  walei  ijiialily  ol  llie  b.isin's  stieains  is 
aiinetl  al  nieeiini;  walei  qiialily  slaiulaiiis  as  esiahlislieil 
h\  ihe  vaiious  Stales  l oi  this  sillily , Ilow  leiiunenients 
were  based  on  ihe  assiinipi ion  tlial  elleelive  Irealinent 
would  be  piov idl'd  loi  ,ill  wastes  prioi  to  diseharire.  Ihe 
deiiiee  ol  liealnienl  would  be  ei|uivalenl  lo  a hioeheini- 
i.il  o\v!>en  deniand  lemoval  ol  N5. ')(),  and  Os  peieent  ol 
the  luluie  l.iii!el  veais  ol  loxi).  dOOO.  and  2020. 
lespeelively  I’lan  loinuilaiion  sliidies.  Iherelore.  eon- 
sideied  ihe  lesidiial  Ilow  rei|iiitenienls  altei  Ireatnienl. 
Moreovei.  olhei  alleinalives  lo  slreainllow.  rejuilation 
weie  eonsideied  Diveisions  and  holding  ponds  illiisliale 
the  mote  probable  aliernailves.  espeeially  loi  aieas 
wheie  ihere  is  nol  a siillieienl  water  supply  lo  regulale 
slreainllow  s lot  walei  i|iialily  eonliol.  Iherelore. 
ihoiees  weie  made  as  lo  ihe  prob.ihle  means  lor 
maiiilaming  siream  water  qiiallly  standaids  on  Ihe  basis 
ol  eosis.  uses  ol  walei.  legal  eonsiiamis.  and  aieeplable 
shot  I ages. 

Ihe  analysis  ol  allernalives  teeogm/ed  that,  as  a 
geiieial  lule.  eonsideiation  would  be  given  lo  such 
physii.il  eonsiiainis  a'  water  yield  eajiabihties  and 
naluial  ihaiinel  losses  ol  ilow.  and  lo  sueh  msliliilional 
or  unii)Ue  aiiaiigemenls  lhal  pieelilde  Ilow  regulalion  as 
a means  lor  meeting  vjlei  i|uahly  obieelives  .Also,  loi 
( lass  I and  II  siieams.  the  ilasse  relleelmg  llsheiy 
values,  all  iiiiahly  leijimemenis  would  be  mel  exeepi 
when  Iniiiled  by  ihe  lOiisliamls  eried.  hoi  ( lass  III  and 
lA  slieams.  t|uahlv  by  Ilow  legulalion  would  nol  be  mel 
exeepl  when  Ihe  siieain  reach  eoniams  ,r  nuniher  ol 
walei  iisi'rs  ,ind  ihe  dislanee  is  slid,  ilial  wastes  lioin  the 
upstream  ponii  would  nol  be  assiniilaled,  or  where  iheie 
are  signiliiani  qiiai  Idled  henelieial  uses  ol  the  stream- 
d 'W  lliioughoul  ihe  leaeh. 

I or  reservoir  opeialions.  aeeeplable  or  loleiahle 
shotlages  ol  slieamllow  loi  iiualily  pin |'oses  were  based 
on  .III  indev  A lined  as  the  sum  ol  the  squaies  ol  animal 
slu'it.iges  expressed  as  a r.ilio  to  ihe  aiinii.il  rlemaiul. 
.oiiverled  lo  .i  lUd-yeai  base  A shorlage  index  old. 2.^ 
was  ailopled  loi  plan  loimillalion  purposes  Nils  iiiilex 
.■.pieseiils  one  .inniial  shoil.ige  ol  .‘'(I  peieenl  m .i 
MNivi'.ir  period  25  annii.il  slioilages  ol  10  peieenl,  oi 
, . . iiiibiii.ilioii  ol  annual  shortages  lor  wliieli  Ihe  sum 

I I IK'S  "I  the  slioilages  lolaleil  0 25  in  100  yeais. 


Ol  0 10  III  a 40-veai  base  peiiod  used  in  the  water  supply 
.maly  ses. 

I’lan  loimillalion  studies  eonsideied  that  watei  qiial- 
itv  to  meel  adopied  slandaids  would  be  met  wiihm  the 
eiileiia  eonsideralions  oiillmed.  Insolai  as  i|uanlilymg 
oiitpuls.  Ollier  lhan  meeting  standards,  these  eoiild  he 
expressed  in  leimsol  population  served  and  siream  miles 
enhaiieed  or  preserved 

Recreation,  Fish  and  Wildlife, 
and  Natural  Environment 

I’rojeetions  ol  rulure  demands  lor  outiloor  reerealion 
aelivilies  and  loi  rishiiig  and  hiinling  were  based  on 
demonsiialed  parlreipalioii  rates  ol  the  population  m 
Ihe  use  ol  walei  and  land  lesourees  In  addition,  needs 
were  also  oiillmed  loi  the  propagalion  ol  Osh  and 
wildhre  resourees  and  as  oppoilnmlies  lor  pieseivmg 
areas  loi  Osh.  wildhle.  aesihetie.  eulliiral.  and  seienliOe 
purposes. 

l or  ihose  leatures  ol  ihese  I'linelioiis  wineh  are 
developnienlal-orienled.  the  projeeted  leqiiiiemenis 
would  be  mel  Ihioiigh  ineorporalion  into  muliiple- 
purpose  projeets  and  siieli  single-purpose  proieets.  either 
watei  Ol  land  orienled.  as  leqiined.  As  with  all  other 
Ometions.  phvsieal  and  legal  eonsiiamts  were  applied  as 
appropiiate.  Wheie  eeitaiti  tealuics.  espeeially  those  lh.U 
are  oriented  toward  a naluial  environmein . are  eompeti- 
live  with  olhei  uses  ol  land  and  water,  allernalives  were 
developed  lo  detnie  the  degree  ol  eomfieution  and  the 
oiitpuls  gamed  oi  loregone  m eoinparnig  the  alternative 
ehoiees. 

All  olhei  Items  nol  diieelly  involved  with  water 
resoiiree  develoinnent.  oi  those  requiring  legal  and 
insiiiulional  changes  or  le  arrangemenis.  were  oiillmed 
in  lernis  ol  eomposilion.  costs,  and  lutuie  aetions 
required  tor  iniplement.iiion.  loi  the  most  part,  these 
Items,  such  as  trails.  IiisIoik  lainlmaiks.  and  general 
beautiOeation  piaeliees,  do  nol  and  .ire  not  alleiled  by  a 
walei  and  relaled  land  lesomee  developmeni  plan 

COST  ESTIMATING  CRITERIA 

lire  eiileiia  lor  eslimaimg  the  costs  ol  the  v.nious 
elenienis  ol  the  liamewoik  plan  niehided  those  Herns 
lelleetmg  group  or  public  aelion.  and  Herns  ihal  are  a 
lesponsibihly  ol  itie  piivale  seelor.  but  lelleet  sigiiHiianl 
lin.ineial  .issisi.mee  av.nl.ihle  ihiough  I edeial  grants  and 
loaiis  Ihe  eosis  piesenled  loi  Ihe  liamewoik  pl.m 
lelleet  Ihe  liisi  eosi  ol  developmeni  and  iii>  aliempl  vvas 
m.ide  lo  deleimme  mvesiment  costs  lequiimg  estimates 
ol  eonsiriietion  periods  ami  inleiesi  rates 

I’lan  eomponenis  lor  whieh  cost  estimates  were 
piepaied  iiiehide  1). mis  and  leseivoiis  and  olhei  onsite 
le.Hnies,  levees.  Iloodvv.ills,  eh.innel  impiovenieiHs,  and 


.ipiniiiciuiKcs,  siniik'-piii pose  p.jik  ;iik1  iLVioation  areas 
eovemif;  siieli  lealriies  as  lariils  arul  laeilrlies  lecpiireJ. 
wellaiti.1  areas  melrklmj;  speeial  laeilrlies  llial  may  lie 
leiiiilieil.  all  iiiiiralioii  developiiieiils  iiol  eoveierl  iiinler 
leseivoiis:  iiiiiitieipal  and  iiidtisiiial  waiei  siipfily  eovei- 
mu  lire  deselopmeitl  ol  sii|ipl\  and  liealmenl  works,  hnl 
nor  lire  disinhiilion  ssstems.  eMslini:  niigalion  sysiein 
lelialiililaiionN.  Newage  iie.ilnieiii  plants,  tnil  nor  lire 
eolleeiioii  sysieiiis,  wildlile  lelnges,  esialilislniienl  id 
wild  liver  or  seenie  areas,  dr,iiiiage.  ineindnig  lire  nia|oi 
inillel  and  inleiceploi  drains.  on-t,iiin  and  pnlilii  land 
"eons'crvanott  P'tv*,w•^|■ds;  and  liu_,sneli  nonsiinelnial  ilenis 
as  lloodplain  kind  rise  inaiiageinenl.  loiesi  ni.in.igeinenl. 
,iiul  pieeipilalion  inanageineni , I sinnales  ol  .innii,il 
opeiaiion,  ni.nnlen,inee,  ,ind  leplaeeinenl  eosis  were 
made  lor  lire  le.ilnies  eileil. 

COST  SHARING 

In  Older  to  provide  some  mdiealion  ol  lire  general 
sliaimg  ol  eosi\  lor  implenienimg  lire  liamewoik  (ilan,  a 
broad  analysis  ol  this  siibievl  vvas  made,  ll  wasassiimed 
thal  e.Msimg  msiiiniional  and  legal  airangenieni  would 
apply  lor  lliis  analysis,  allhoiigli  ii  was  leeogni/ed  llial 
over  lire  piojeelion  period  these  eonid  he  moditred  In 
genetal,  peieentages  were  .ippited  to  eost  items  based  on 
broad  averages  ol  piojeets  eoiistineted  m the  past,  I or 
single-purpose  lealnies.  the  analysis  vvas  stiaiglilloiwaid. 
lor  iiiiiltiple-piirpose  lesetvon  leatuies,  however,  very 
preliminary  Innetional  eost  ilisiiibiilions  were  niaile 
nsiiig  the  genei.il  eoneepis  ol  lire  nse-id-laeililies 
method.  In  the  applie.ition  ol  this  nielhod,  two  general 
segieg.il ions  ol  eosis  were  made,  .Speeilk  losis  identi- 
liable  with  ,iny  given  tnnetion  bn  ihe  ninll iple  pni pose 
plan  leatiiie  were  labiilaled,  and  all  lemannng  costs  weie 
eoiisidered  |oml  \ sigmlieanl  specilieeosi  isaseiibed  to 
those  addilnmal  lands  aeqnneil  loi  leseivon  le.ilnies  id 
the  plan  loi  Ihe  iniipose  ol  leciealion  ll  is  leeogm/ed 
that  these  lands  serve  purposes  other  llian  geneial 
leeiealion.  such  as  lisli  and  wihllile  and  others  In  oidei 
to  simplily  ihe  aceomiting  pioeediires,  these  costs  were 
assigned  to  ihe  'eeiealion  Imielioii  Ihe  |oml  costs  were 
disliihiiled  to  each  id  the  plan  link  lions  by  peieenlages 
ol  Iniklional  sloiage  leipiiiemenis  to  the  total  storage 
I able  presents  the  basic  data  used  loi  the  cosl-shaimg 
.iii.ilysis,  Ihiee  nia|oi  eoinponenls  were  assumed  loi  this 
•inalysis  lealnies  llial  involve  niili.il  I edeial  invest- 
nieiils.  Ihose  ilia!  ;iie  non-leileially  oiienled  bill  loi 
wlikh  I edeial  gi.inl  liinds  are  av.iilable.  .ind  piogi.nns 
thal  are  solely  non  I evleral  with  no  I edeial  assistance 
available  It  is  iei.ogm/ed  that  loi  some  items  the  per- 
eeiil.iges  shown  would  vary  iindei  ceilam  conditions  I oi 
e.xaniple  I edeial  gi.iiils  loi  sewage  lieatmenl  l.kililies 
could  he  as  high  as  “iS  peiceiil  I liere  are  also  olhei 
pio|ecis  which  would  ickpiiie  imlial  local  linancial 
parlki|>alioii  loi  siieli  Items  as  Mood  conliol  leseivoiis 
and  iiiigalion  leli.ibililalion.  bill  Ihe  degree  ol  tins 


paiticipalion  is  not  le.idily  kleiillliable  llowevei.  such 
rermeinenis  are  nol  waiiaiiled  loi  this  si iidy  and  should 
be  applied  on  ,i  piojecl  by  pro|ecl  basis.  I sc'  ol  ihe 
peicentage  v.ilnes  in  lable  2b  is  well  williin  ihe  scope  ol 
the  sindy  and  does  provide  a geneial  mdicalion  ol  Ihe 
magnitude  id  cosi -shai mg 

BASIN  AND  SUBBASIN  ANALYSES 

Ihe  loinuilalion  ol  the  Iramewoik  plan,  oiienled  to 
Ihe  nnilliple  obiectives.  was  nnlially  coiisiiamed  vviihm 
the  eight  snbbasin  boundaiies.  Such, an  appioa.ch  way 
adopted  to  simplily  the  study  and  lo  provide  meanmglnl 
d.ila  and  mtormalion  with  a manageable  geogiaphic  aiea 
Ibis  appioach  also  permits  consideialion  ol  any  uiikpie 
local  Ol  subbasni  goals  lot  program  lormnlallon  pur- 
poses. llowevei.  integration  ol  suhbasin  plans  into  a 
basinwide  piogiani  reepmes  luilher  analyses  ol  the 
Imiclional  mleiielalioiiships  between  Ihe  various  snb- 
basiiis.  Iliese  mteiielationships  include  such  Hems  as 
water-depleting  ellecis.  siirphis  oi  deliciency  ol  le- 
sonices  III  anv  snbb.isni  to  meet  its  Inluie  demands  and 
needs,  and  possible  benelicial  oi  adverse  ellecis  on  the 
mam  stem  ol  the  Missonii  River,  Accordingly  , a geneial 
analysis  ol  the  siibhasiii  plans  w.is  made  lo  deline  the 
inlerielalioiislnps  oullnieil.  and  lo  delernmie  the  conse- 
quences ol  tally  uupleiueutiug  ,iuy  ,iud  all  elements  ot 
lire  snbhasni  liamewoi ks. 

Ihe  M1S.S0U11  Kivei  vvalei  lesonrces  legnm,  designaied 
the  basin,  can  be  likened  to  .1  tree,  with  the  eight 
snbb.isins  coiisiitiilmg  the  blanches  and  the  Missonii 
Kivei  Ihe  limik.  A system  01  nelwoik  concept  was 
lidloweil  loi  ihe  .inalysis  Slailnig  .it  the  upper  end  ol 
Ihe  system,  and  [rroceeilmg  downslieam.  the  depleting 
ellecis  ol  polential  snbbasin  plans  on  ihe  mam  stem 
were  determined  Studies  vveie  made  lo  deleimine  Ihe 
e\lent  ol  snbbasin  lesouice  suipluses  01  deticieiicies  in 
.ill  Inik  lional  categories  I Ins  ly  jk' ol  .in.ily  sis  provides  a 
guide  lo  a I'oicnii.il  liaiislei  ol  av.iilable  lesonices.  such 
as  w .ilei , 1 1 0111  .1  .11  ea  ol  sui  plus  to  one  w illi  a del  icieney . 
1)1  coinse,  tins  consideialion  nniy  involve  legal  and 
msiilnlional  consii.imis  which  nnisi  be  laced  il  nnple- 
menl.ilion  is  to  become  .1  lealily  ll  is  noi  the  pnipose  ol 
Ihe  plan  loinnil.ition  studies  to  yield  tnnte  lecomnienda- 
lioiis  relalive  lo  lesouices  liaiisleis  01  lo  detail  plane  loi 
then  miplenienl.ilion.  R.ilhei,  these  potentials  are  [ue- 
sented  m hioail  loim  vvilh  geiieiali/erl  discussions  as  lo 
iniplemenlal ion  Ihns,  they  piovide  possible  eoiiises  ol 
aclion  Ih.il  can  be  coiisideied  in  the  Inline  as  detailed 
economic  .md  engmeeimg  piogi.inis  ,iie  loimiilaled  and 
designed 

Ihe  slieain  analysis  thus  pioceeds  liom  the  upsiieam 
end  lo  the  monlh  ol  Ihe  Missonii  Rivei  vvilh  walei 
depleting  ellecis  and  conseipiences  ot  actions  assessed 
both  loi  liibiilaiy  siibb.isnis  ,md  al  key  |ioiiils  along  the 
main  slem 


Tjhie  28  COST  SHARING  ANALYSIS  FOR  FRAMEWORK  PLAN 
(ALL  VALUES  IN  PERCENT  OF  TOTAL  FIRST  COST) 
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CHAPTER  7 


FRAMEWORK  PLAN 


I lie  regional  Iraniework  plan  v\as  ileiivei.1  lioni  llie 

riTTTiiiitaTtnri“nt  nrhrrtar>'  siiirbrr^rn  [rt’ans  “t*hinnin£r  ni  The 

MitihaMiis  eonsklereil  the  nalinal  aiitibnles  ot  eaeli  area, 
needs  and  demands  lo  he  niel  in  snppoit  ol  llie 
proieeled  liiune  eeononn . eeononiic  and  soeial  ohjee- 
lives  lhal  in  some  mslanees  wenl  heyond  base-lme 
eeonomie  pio|eelions.  and  sneh  plivsieal.  legal,  and 
msiiuilional  eonsiiainis  as  weie  applieahle.  Iliereloie. 
the  lornuilalioi;  ot  the  legtoiud  liamevvork  plan  lespiited 
an  assessment  ol  each  siihhasm  lianiework  plan  in  light 
ol  the  eonsideialions  eited  and  analyses  ol  the  elleels  ol 
water  and  related  land  lesonree  developments  m the 
siibbasliis  on  the  \lissomi  and  Mississippi  riveis. 

The  elements  and  lealiiies  ol  the  total  liamewnrk 
plan  III  each  siibbasin  have  been  grouped  in  ihiee  general 
ealegones  These  aie  I 1 1 sireeilied  non  I edeial  programs 
and  modiliealioiis  oi  addilions  lo  existing  water  and 
related  land  developments.  Id)  water  eoiilrol  and  related 
land  development;  and  ( M environmental  eiihaiieeiiieni 
and  iion  sirueliiral  measures.  .Speeilied  non  i edeial 
programs  as  Used  m this  sliulv  ate  those  developments 
that  ate  iiliplemented  by  Stale  and  local  goveimiienis 
and  the  pilvale  sector  and  which  mchule  (iromid  walei 
irrigation  developeil  or  improved  by  mdivulual  taimeis 
with  limited  Federal  liiiancial  and  technical  assistance 
available;  lecrealion  development  such  as  paiks.  swim- 
ming pools,  goll  comses.  and  olheis  earned  out  by 
States,  other  local  goveinmental  units,  and  the  private 
sector  with  I edeial  Imancial  and  technical  assistance 
available  through  such  grant  programs  as  the  I and  and 
Walei  ( oiiservalioii  I imd,  and  the  land  conservation 
program  on  private  lands,  which  has  been  a part  ol  a 
coouhnated  public  and  private  elloit  dating  back  lo  the 
I't.TIl's  il  ederal  Imancial  and  technical  assistance  pro 
sided  to  individual  larmeis) 

Modilicallons  oi  additions  to  existing  developments 
include  improvement  or  lehabihlalion  ol  existing  iiiiga- 
lion  systems,  eilhei  ledeially  or  piivalely  coiisttiicled . 
sliiicltiial  or  manageiial  iiiodilicallons  ol  existing 
I edeial  oi  non-lederallv  coiistivicled  leseivons.  pro- 
vision ol  recreation  and  lishnig  access  to  existing  aieas 
lhal  can  provide  lor  uses  cited  and  niodilicalioii  ol 
existing  leliiges  and  lish  haliheiies  I he  Hems  oiilhned 
would  be  miplenieiiled  onlv  it  ihev  aie  the  most 


economical  means  loi  providing  goods  and  seivices 
stemmingTrnriTTlTT’  modTticaiioiis. 

Fhe  water  and  telaled  land  developmeiil  leatiires  ot 
the  liamewoik  |dan  encompass  those  nia|oi  public  works 
progiams  normally  undertaken  m response  to  congres- 
sional aulhoi i/al ions  and  m cooperation  with  Stales  and 
local  interests.  Some  essentially  single-puipose  watei 
control  lealures.  such  as  irrigation  using  siiilace  vvalei 
supplies,  will  be  cained  out  by  the  State,  local,  and 
|irivale  sectois.  ( Dsts  associated  with  such  developments 
have  been  included. 

I he  eiivnonmenlal  and  non-stiucliiial  lealmesol  the 
total  liamework  plan  are  those  normally  im|ilemented 
by  Stales  and  local  interests,  although  I ederal  Imancial 
and  lechnica!  assistance  is  available.  However,  some 
Items,  such  as  national  reluges  and  wetland  preseivation. 
ate  Federal  piograms  earned  out  m coopeialion  with 
Slates  and  local  mieiesis. 

UPPER  MISSOURI  SUBBASIN 

I he  I ppei  Missomi  .Subbasm  includes  all  ol  the 
streams  iiibulaiy  to  the  Missoiiii  River  above  its 
continence  with  the  N'ellow  stone  River  Ol  a diamage 
aiea  ot  about  '*2. ■'1)11  stpiaie  miles,  about  o.T’ui)  scpiaie 
miles  aie  in  ( anada.  I he  laltei  aie;i  is  not  Healed  m this 
study, except  tioiii  awalei  accounlabihly  slaiidpoml. 

Water  Resources 

\nnual  piecipilalion  m this  semi-aiid  legioii  ranges 
Irom  as  much  as  JS  inches  m the  moimlams  to  .s  inches 
on  the  plains.  I he  siieamllow  paliein  is  cliaiaclei i/ed  by 
high  amunil  luiioll  loi  mountain-based  stieams  and 
much  lowei  iimoll  toi  piaiiie  stieams  Aiimial  luiiotl 
langes  liom  about  du  niches  in  the  iiiounlanious  aie.is  to 
as  low  as  II  .s  inch  in  the  piaiiies.  Ilowevei,  the 
piecipilalion  and  luiioll  ate  exliemely  eiialic.  m wet 
yeais  n inav  be  J lo  ' 1 2 times  the  mean  annual  volume 
and  dining  diy  cycles  as  small  as  Jtl  lo  5ll  peiceni  ol 
normal  It  is  not  uncommon  lot  the  weslein  momilam 
slieains  to  ex|viience  Vs  peiceiii  ol  annual  imioll  in  the 
months  ol  May  and  lime  with  |>eak  dischaiges  ol  It)  to 
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1^  limes  llie  LivoKiiie  ;iiiiiii.il  diseluirge.  In  Ilie  kite  lull 
■iinl  svmtei.  tlous  m;i>  tlmp  lo  as  low  as  10  lo  IS 
pereenl  ol  aveiaee  \l  llie  pieseiii  lime.  IS 5. 000 
asie-leel  ol  watei  aie  impniieil  to  llie  Milk  Kivei  Irom 
the  St  \lai\s  Kivei  ill  aceoiclaiiee  willi  an  inleinaOonal 
OeaU 

In  the  easlein.  more  and  poilion  ol  llie  snhbasm. 
vs  here  smlaie-vvaler  lesomees  aie  somelimes  midepeiul- 
able.  jrroimd  vvalei  use  is  mote  pievaleni  and  isfreneially 
sofiOned  lo  livesinek.  inial  domeslk.and  imnikifial  use. 
In  Ihe  vvesiein  valleys,  hoili  qiianlily  anil  qii.ilily  ol 
Hiouikl  vvalei  are  hellei  and  depllis  lo  reliable  aqiiilers 
are  less  llian  in  llie  easlern  pail,  Willulravval  lales  are 
Ingliei  bill  slill  noi  exlensive.  primarily  beeanse  ol  llie 
econonik  availabililv  ol  pood  qiialily  smlaie  vvalers 
( iiound-walei  pimipape  lliionplioiil  ibe  snbbasiii  lot  all 
purposes  lias  mueased  liom  71  .000  aue  leel  aiimially  in 
loss  lo  lOJ.OOO  aeie-leel  m l‘»(,S. 

Onalily  ol  sml.iie  vvalei  resomees  is  peneially  pood 
lo  exvellenl.  bill  wasle  liealmeiil  laeililies  need  miprove- 
meiil  and  expansion  llironpboni  llie  siibbasm  I here  are 
OS  eenlral  waler  syslems  williin  llie  siibbasm  llial  serve 
2IS.000  people,  wlikli  is  11  pereeni  ol  llie  lOiiO 
populalion  Ol  Ibis  nnmbei.  bO  have  sevverape  syslems, 
vMlIi  14  providmp  piimary  liealmenl  only  and  0(<  have 
secondary  irealnieni  planis.  Various  indiislries  con- 
neiled  lo  Ibese  syslems  increase  Ibe  lolal  wasleloadmp 
lo  4 '0,000  populalion  eipiivalenis  belore  liealmenl 


I xislinp  liealmenl  plains  reduce  ibe  wasle  load  lo 
22H.OOO  P I . mosi  ol  vvbicb  is  discbaiped  lo  slteamsol 
ibe  siibbasm.  Some  ol  ibe  urban  places  aic  localed  on 
divides  and  many  oibers  aie  iieai  slicams  ibal  Ilow  only 
iiileimil lenlly , \ luimbei  ol  commiiiiilics  on  ibe  plains 
have  buill  sewape  lapoons  vvbicb  are  adaplable  lo  Ibe 
area  and  usually  ibeie  is  no  discbaipe  liom  Ibem 

Mmmp  aclivily  and  ibe  inillmp  and  piocessinp  ol  ore 
near  Iasi  Helena,  Moni  bave  ciealcd  some  wasle 
disposal  pioblenis.  Wasles  Irom  oil  and  pas  lields.  now 
iiiidei  sliicl  suiveillance,  aie  exceplionally  low  in 
chlorides,  bin  bipb  in  snilales. 

I isbeiies  m live  siieaiii  readies  lolalnip  ovei  125 
miles  are  known  lo  be  adversely  allecled  bv  numicipal 
and  nidusliial  pollnlion.  Ibese  incinde  ibe  Missonii 
Kivei.  I asi  (tallalni.  and  Spiiiip  Cieek,  Ibonpli  olbei 
leadies  also  aic  adversely  allecled 

Suspended  sedimenls  are  peneially  ol  small  concein 
because'  ol  low  yields  liom  vvaleisbeds,  yel.  local 
pioblems  do  occni  wbicb  adveisely  ailed  quality  al 
ceilain  limes  ol  Ibe  ycai  and  lor  ceilam  pniposes. 
.Sediment  yield  i.iles  ranpe  liom  dll.'  acie  lool  per 
square  mile  annnally  liom  vvaleisbeds  in  ibe  loresled 
nionniam  areas  lo  as  iiiiicb  as  II  15  .icie-lool  per  square 
mile  III  Ibe  easlein  plains  sc'clion  ol  ibe  siibbasm 

In  ibe  easlein  pan  ol  ibe  siibbasm.  pionnd  vvalei 
qnalily  is  peneially  pool  lor  mosI  uses  vvilb  total  dis- 
solved solids  as  bieb  as  4.01)0  me  I Ibpb  concenlialions 


Ol  villi 'lull's,  Mlll.lli's,  .Mill  lUMI  .III'  li'Ulkl  ,ll  nUM\  ItU.U 
tii'iis  ,\iu!  Ill  most  .ii|uiU'is  i'\ii')il  Ml  .illim.il  s.iiul  .nul 
‘.•l.l'  I'l  ill'I'i'SII  s .lliMli;  si  1 1' ,1111  ii  MM  SI'S 

I 111'  lllssiiKl'll  sollils  lOMil'MlMlinM  Ml  Illi'  si  li'.MMlIi'U 
li'.IMMi:  lllL'  stlhl'.lsIM  .IVl'l.lUl'  .lluuil  4s(l  111^:  1 I Ills 
iiiiiii'iili.iliiiii  u'smIIs  Ihmii  s.ilis  Ml  llu'  M.ilin.il  iiiniill 
['III''  llli'si'  Ml  IIk'  U'limi  lliiu  IliMIl  I I MmIII'MI  . UK'S  III 
Mlli:.llliMI  .Mill  Ml  Ills'  lllMllli  ipill  .Mill  Mklllslll.ll  I'llllk'llls 

Flood  and  Erosion  Control 

I Msiiiii;  iiiipii'Vi'iiii'iiis  iiiiImiK'  iliii'i'  liii'.il  piiiii'i Hull 
piuU'i  ls.  IMO  MJlSlIl'.IMI  l\.lllMshl‘l,l.  p,lll4-ClLs_  Jllli  lllur 
ii'si'iioiis  wlikli  pmuili'  lliiikl  pmli'i  ill'll  III  .lluuil 
I'sll.oill)  .lui's.  '\  InUil  .III'.I  111  N.SO.OOl)  .kli's  Is  iiiui 
siiliK'il  III  IliiiHllllj;.  Ill  ullkll  ,'4(1,110(1  Ik'li's  .lie  liii.Ki'd 
.iloiii;  dll'  iiuiii  s(i'iii  ul  dll'  Missuuii  Kivei  lii  .uklKioii, 
Mib.lM  Iliuul  il.illl.iili's  lulls'  hs’s'M  IlisMIls'sl  .11  20  stilll' 
liuillllls's  mill  .1  tul.il  l‘l('0  piipMl.illiiM  III  iSO.OOO, 
I Ilslillls.llK  , sl.llll.lUlllU  dl'lllls  lulls'  llSS'Mlrs'sl  llllll  IS'CMI- 
iiiu!  lis'niii'Msis's  ul  ,S  111  1 0 \ s'ais.  .ilihoMf;li  sinus'  iLiiii.ius' 
is  s'\|Viis'iiss'd  nulls'  lis'i|Ms'Mlli  III  si'il.iiii  .iis'ai  Mam 
sis'iii  lliiiiiliiif;  ilumisits'.iiii  lioiii  (iis'.il  1 alLs  is  iiiil 
s'suiuuiiisalll  sigiiilisaiil 


MimhIs  at  (iri'al  I' alls.  MiHilaiia  Ks'inaiii 
liiK'ixilriilli'sl 


WilliiiMt  cXI'illii);  Iliuul  snilliiil  lils'.isMis's  Ills'  lol.il 
il.lllia^i's  iilkls'l  slllli'lil  I'suliiilllls  sniulllkilis  Wiilllil  lu' 
S2. '(17.000  .iiiiiiuilly  I M'diip  iiil|'liivs'llli'll(s  (s'lluss' 
llii'si'  III  SI. 517,000  (II  Ills'  s'sliiiials'il  sMiii'iil  .iiiiiii.il 
ilaiiia)!rs.  .ibniil  7 ps'iss'iil  ossiiis  .iluiip  Ills'  Iliuul  pi. nil  iil 
dll'  Missiuiii  Kivi'i.  Ills'  iiiiisl  si'Vi'ii'  piiibli'iiis  hi'iiip  .iliiiig 
Ills’  loliiilaiii's 

Slit'aiiiliaiili  anil  piilly  s'losuni  piulils'iiis  an-  Ins.ili/i'il 
Ks'l.ilivs'ly  Inn  bank  s'lnsioii  i.ils's  luivi' lu'i'ii  I'xpi'i is'iiss'il 


aliiMp  iiiiisl  siis'.iiiis  null  mill  abniil  4(i0  b.iiik  iiiils's.  m 
0.2  pi'iss'iil  III  dll' s'Msliiiu  sliaiiiis'l  banks,  luiiiiii;  ss'iiiiMs 
s'liisiml  I lull  I'Vs'l . Mlkls'l  sMIli'Ml  Siillilllliills.  .lls'l.llls' 

.IIIIMIal  liisss's  sills'  111  slls'.llllb.lllk  I'liislnll  .Ms'  s'sl  IMIals'll  In 
bs'  X's  10,000  III  Ui'lis'i.ll,  plllll  s'insinil  luis  iinl  bs's'li  nl  a 
sliMIlllsaill  m.lf;ii  1 1 Mils'  In  ll.llialll  pin|i'i  Mi  ['s' 
I'li'ii'iil, Mils'  .Is  I mil 

Water  Sup[)ly 

Hnlli  giniiikl  aikl  'Milan'  ii.il'.'is  ais'  bs'iiip  ii il lull ,in  11 

Ini  ilnnis'slls  IMsl.Ms[lul. -^lUsL  aUlluiJutial  Ussss-  14k; 

s'Ill|'ll,ls|s.  Ilnlls'li'l.  lias  bs's'li  nil  smiLks'  slipplls's  Ills' 
sllbb.lsIM  lias  s'\|'s'lls'llss'sl  .1  Inllp  I'lslnll  nl  Mllllallnll 
sls'ls'lnpills'lll  bs'uiMlimi:  III  ills'  iMiO's  I \[iallslnll  anil 
inniidi  lulls'  bs's'li  S'li.ills.  sli'l's'iklliii;  nil  dis'  ajnis'Mlliual 
S'S'I'IIIIMII.  ills'  [irniilll  nl  Ills'  llls'sliuk  llisllisOl.  aikl  Ills' 
.ivailabilily  nl  .kls'sjli.ils'  I'laiiiMiii;  aiisl  Imaiisiiii:  In  ps'iiilil 
siillsOMs  Ilnll  nl  lllls;.lllnll  l.ls'llll  Is's 

111  ii'ss'llt  is'Uis.  gi'iMilsl-n  als'i  [niliipiili;  ii as  stai (s'sl  In 
slippls'llls'lil  sMlIas's'  llals'l  siipi'lls's  Ini  MilUallnii  aluJ  (n 
lllipIs'ills'Ml  Ms'll  sniiss'l'ls  111  iials'i  applls.ilinil  by  Ilis'ans 
nl  Lillis'  spiiilkli'I  sysls'ins.  .Siisll  sysis'llls.  Iimis'is'l. 
!s'|iis'ss'!'.l  Hilly  a small  ['s'lss'iilayk'  nl  ills'  Inl.il  iiii;;alinii 
llnlks, 

\l  ills'  I'ls'ss'iil  Inns'.  I .102.000  asis's  ais'  iiilgals'il  nii 
a is'jnii.ii  b.isis  llllll  Inlln.ils'i  ''Hi'i'li  ami  I nil  a_m  isiilliiial 
pinshislinn  In  ailililinii.  nis'i  4(10 .000  as  I s' s a Is'  iinjaals'il 
nil  an  MKs'innlli'nl  basis  s'.isli  y s'ar.  m limiiys'.ii  Inycai. 
ils'ps'iiilmi;  nil  Ills'  .iiail.ibilily  nl  iials'i  Irniii  sini.igs'. 
i.iilabis'  slis'ain  iiinnll,  ni  ills'  iiis'linalinns  nl  ills' 
l.iiklnii  lii'i  \lllsll  nl  dll'  liiiuals'il  l.ilkl  is  nsi'sl  Ini  Is's'sl 
plains,  allalla  hay.  uilsl  hay.  ansi  ['aslnrs's  In  snpi'nil 
livs'sliisk  nps'i.ilinils,  .Snpai  bi's'ls  .iiiil  pnialni's  .ns'  alsn 
slplllllsant  sash  s'in]is.  Ills'  s'lls’sl  n|  iiiipalinii  nil  ills' 
apiis'iillui.il  I'snnniny  is  isiy  iiiipnilanl  as  a siabili/s'il 
sinus's'  nl  Is's'sl  Ini  ills'  llls'slnsk  MhImsIii 

In  asliis'Vs'  Ills'  I'ls'ss'iil  Is'is'ls  nl  iiiip.ilinn  ils'is'lnp- 
ins'iil,  sini.ips'  llnlks  mill  a Inlal  s.ipasily  nl  77's.OO(l 


Irrigation  ol'l'olalo  l u'lds  Is  Prolllabli' 


■KK’  k'Ot.  ol  \liNMUin  Ki\oi  stoi.iiiL',  li.iu'  iH't’n 

cimsluuk'il  .iiul  I'k(>()(l  imk’N  ol  main  canak  lia\c  homi 
Innil  \lan>  omnIimu  lariaK  niwl  imi'iovmiRMil  aiul 
11‘lul'ilHalion,  diam.iui.'  uork'-  arc  u\|uin.'J.  aiul  mi- 
piou'il  nnpalion  piamk  w oulil  aiiiiaiiLO  cl  Ik  lom  \ aiul 
piodiKlioii. 

1 lU'sUuk  w.ik'i  k ptovuk'i,i  h\  uolK  ,iiul  smiaco 
mMIUCs.  .liui  l»0  ['OKCIIl.  U'spccIkcK  I’tcsoill  llsC 
amomilN  lo  '.'.nui  auc-k'd  aiiiuialK  I k’  ol  kalci  bv 
locvtock  oMiipriM.''.  a lank  Miiall  poilioii  ol  all  uakn 
Kuimu'iiifiilv  am.1  no  pioblcms  aic  cmicnlK  bemp 
rncimmered  or  aiiTu i['akkl  m llic  numc. 


as  llicimal  pciiciatiiip  [ilaiils  aic  coius’rik’il . Ilic  cask'iii 
poiiiDii  ol  tin-  area  coiilams  laipc  rcsoivcs  ol  siib- 
biimmiiou  v'oal  aiul  lipmk*  toi  tucl.  aiul  llic  \1issoiin 
Knot  bolok  loll  I’ook  Dam  can  piovulo  ample  t|iiaii- 
kilos  ol  uatoi  loi  ooiiiloiiso’i  tooimp  vsillioiil  sipmluaiil 
llioimal  polliilioii 


Hyclroeleotrio  I’owcr  Is  One  of  Ihe  Multipurpose 
I- imctious  of  the  C au\ oil  l err\  Dam  and 
Reservoir  Near  Helena.  Montana 


Livestook  Water  Is  l-.ssential  In  The  Range  f'onntp, 


Fish,  Wildlife,  and  Recreation 

Smoe  llioto  ate  no  lliermal-eloi.  tiio  geneiatmg  plank 


III  the  snbbasm.  the  lemammg  pimoipal  w.itoi  uses  aio 
lor  domeslio.  nuniioi|'al.  and  industrial  puiposos  llio 
gloss  vv ilhdiawals  ol  wak'i  lot  lliose  |ini poses  a ppioM- 
inalod  Il's.tlOU  aeie-leel  in  I'los  ( onmnmilies  in  the 
easlerii  .md  iioilhein  pail  ol  llie  snbbasm  vvhieli  rels  on 
gronnd-vvalei  supplies  ate  jnesenllv  eonleiulnig  willi 
I'ooi  quahiv  vvalei  boeaiise  ol  high  eoneenliakons  ol 
non.  Ilnoiidos.  ohlorides.  and  snilales  II  bolloi  qnahiv 
vvalei  vonid  be  made  available  al  a reasonable  eosi . ihe 
ooninuinilies  mvolvod  would  seek  and  would  he  able  lo 
suppoil  such  imj'iovemeiii . I veil  some  suikiie  supplies 
aie  not  now  being  aileqnatelv  Healed  and  impiovemenl 
IS  needed. 


( realion  ol  opporlnmlies  lot  water-based  leeiealion 
.md  vievelopmeni  ol  lish  and  wildlile  habilal  liavealwavs 
boon  mi|ioitant  .ispeels  ol  walei  lesomee  iilih/ation  in 
Ihe  subbasm.  \t  Ihe  pieseni  time.  virlualK  all  ol  ihe 
(ikO.dild  snilaee  aeies  ol  walei  aiea  in  the  stibbasm  are 
iiselul  lo  lish  .md  wiUllile.  aiul  wildlile  uses  ne.iilv 
s’.ddd.ddd  aeies  ol  the  total  land  aie.i  ol  vvliieh  about 
,!.5dd.ddd  aeies  aie  devoted  piniiaiilv  lo  wildlile  use. 
I hese  eMsting  lesouiees  provide  lishing  e.ipaeiu  neailv 
SIX  limes  the  eutieni  demand  and  hunimg  eapaeilv 
about  ilonble  the  pieseiit  use.  Ihe  need  lor  higliei 
ipialily  hnnimg  oi  lishing  or  lor  w.ilertovvl  piovluelion 
.noas  (vvell.indsi  ni.iv  not.  Iiowevei.  be  met  by  the 


Electric  Power  Generation 

Sniee  no  iherinal  plants  have  been  eonslinelerl  in  the 
subbasm.  ehuliu  eiieigy  is  being  siqiirlied  Itoiii  Ik 
hydropower  mst.illaliotis.  I hese  have  a total  msl.dlevl 
e.ipaiily  ol  472  niegawalls  Ihe  oppoil nnilies  loi 
.iddilional  liydtoeleL li u pl.mis  ap|ie.ii  lo  be  hmiled.  .iiul 
iillli/.ilioti  ot  some  ot  the  ilesn.ible  sites  still  lelt  wouKl 
imdonbledly  Lonllkl  willi  levie.idon.  lish  .md  wildlile 
siciiie  iiveis.  oi  olhei  eiiviioiimenl.il  ob|ei  lives  Insolai 


pieseni  developments.  Demands  lioni  outside  the  sub- 
b.ism  III  depieei.it Ion  ol  the  existing  e.i|'.ieily  ni.iy 
leqnne  eeil.im  speeilk  single-piiipose  ot  muiti-puipose 
pio)ovts  loi  lish  ami  wihihle  Kesomees  neevinig  paitu- 
ul.it  alleiilion  aie  the  4.4dd  miles  ol  el.issitied  lishing 
slieams  ol  whieh  .’.''-T  miles  aie  Cl.iss  I (n.ilion.il 
importaike).  ami  .hkS  miles  .iie  Class  II  (slalevvide 
impoilaiiee  I. 

Ihe  subbasm  is  a l.ivoied  aiea  also  with  lespeel  lo 
olhei  lorins  ol  oiiklooi  leiie.ilion  It  eontanis  poidons 
ol  iwo  ol  lire  most  inipoil.ml  leeie.ilion  allraetioiis  in 
Ihe  legion,  'tellowslone  .md  (d.uiei  N.idoii.il  I’.nks. 


7H 


4 


piuuili'  MiiMi.'  u .iK'i  h.iscil  lOi. u'jl ion  i;i|i.n,il>  lluii  lln.’ 
lol.il  lUiii’Ml  ^IoiiuiihI.  I vi'l’l  lot  lisliiiij;,  \i-i\  IfU 
loiiiisU  1:01110  lo  ilio  .110.1  to  oiio.ijJio  III  a.itoi-oiioiiloil 
.Kimlios 

I llO  MinSOIIII  KiVOI  II  .1  loll  Koiltoll.  \lo||l  . |o  ilio 
ho.uiw.iloi''  ol  I oil  l*i\k  Kosouoii  li.is  1)0011  to>:oj!iii/i’ti 
lOI  IK  lllin|IIO  ^>0IIK  l)U.llllkK  li>  ('(O'.I.IIII.llMII  ol  Ilio 

Mi'iil.iii.i  Sl.ilo  1 1, lino  .Hill  I kIi  I lop.iiliiioni . tin  . ro.Kli  '| 
Ilio  inoi  li.K  hooii  ilosij;n.iloil  ,1  lioo  ilou  iiij;  \v.iloi\\.i> 
.Vl.)o,.j|us  lo.ivJi  vv.K  iiKlndotl  III  iolOIiI  IookI.iIioii  lo  ho 
sliiilioi.1  loi  piKxihlo  iiiiliKion  III  llio  N.ilioii.il  W1I1.I  jiiil 
Sloiik  Kiv  ok  .S\  sloin. 


iIioik.muK  ol  Mill. no  iiiiUm  ol  moiik  iiioiiiiI.iiik  ,iiu1 
Killo\s.  .nul  liniulioiK  ol  iiiiUk  ol  lop  qii.iliU  lioni 
slio.iiiis  Roi  lo.ilioii  .iio.K  li.ivo  hooii  ol.Ksiliod  .k  mOiik. 
liisloiK.il.  oi  ii.iint.il  I V po  I . I.nul  tnionloc.1.  I \'po  II.  01 

k. iloi-oiionloil  I \ po  III  In  lol;il.  Id  I \ pi  I l''d  I \ p^' 
II  .iinl  1 hi  1 \ po  III  .IIO.K  h.ivo  hoon  invonloiioil.  So 
ovinn.iio  li.K  boon  iii.ulo  ol  iho  miinhoi  ol  l.iinl-ononioif 
pin.ilo  loiio.ilion  .IIO.K  luii  llioii  luinihois  .iiul  niipoi- 

l. nioo  .110  snhvl.inli.il  So. ills  ‘>d  poKonI  ol  llio  lol.il 
lOs  io.il[^ni_l.nidj^  nml  Ji.jh  ilio  ilo\oloi.)0sj_,a'-loa.nos  jjc  la 
loiloi.ills  .kIiiiiiikioiosI  .iio.K.  llio  I'  I odoi.il  losoisoiis 
.110  l.iiils  osoiils  ilKliihnioil  llnoni;ln'nl  llio  snhh.Kiii 
,111(1.  .iloiio  ssilli  piis.ilo  nii};.ilion  .nul  ['ossoi  losoivoiis. 


( iitliodriil  Kook  Is  I V|)io;il  ol  the  Soonio  (.liiiililios  ol  iho  Missouri  Kisor  \hoso  I (irl  I’ook  Kosorsoir 


Land  Conservation  and  Drainage 

( niionlls  10  7 million  .uios  ol  ilio  piiv.ilolv  ossiioil 
liniils  III  llio  siihh.Kin  iiio  nsoil  lot  oiop  pnultu  lion.  ,’5  > 
niillion  .iiios  .110  nsoil  loi  p.isinio  .iinl  i.injio.  o iiiillion 
.UK'S  .110  III  loiosi  ,111(1  ss 00(11, Hills  '00  lhons.niil  .uios 


.110  III  ollioi  .iiiiionlun.il  iKos  .111(1  (' llioiis.inil  .u  k's  .110 
III  non  .11:1  k nitni.il  ikos  \honl  0110  iiiillioii  .kios  ol 
( io[il.(ii(.l  .iikl  I -h*  llions.iikl  .kios  (>1  p.isInio  .nul  i.iiioo 
.110  iiiij;, Ill'll  .iiinn.ills  \ii  .iilililioii.il  1 1 1I101IS.1111I  .uiOs 

ol  l.iiiil  loooiso  iiiloi  Iinl  loin  .ipplk.ilions  ol  iiiifi.iUon 
ss.iloi  .\honl  I I '•  iiiillion  .iiios  ol  I oilot.il  I.nul  .no  nsoil 


till  .ijitioilliii.il  jnii[Hiscs.  ■''  I millmii  ,iio  .iiitl  5.J 

million  pioiluii-  lou'-.!  I'liulikts  \ii  .alililioM.il  I 1 
imllioM  .Ktia  ol  1 cdci.il  l.iial  .lie  iiseil  loi  non 
,ii;ia iilliii.il  I'liiposes 

Ol  ilie  in'  iiiillioii  ,aies  iiseil  loi  eiopl.iial.  '>  1 
peKenl.  oi  1(1  niillioii  .aiev  .iie  Miil.ihle  loi  siisi.imeil 
eullo.ilion  wiili  piopei  iii.iiMpeiiieiil  .iial  eoiiseiuilion 
iiuMsiiie''  I lie  leiii.iMiiiii;  ^evell  I'euenl  oi  (o7  llioiis;iiul 
.^ele^  I'l  eropl.iial  .iie  iiol  sml.il'le  loi  eonliiuioiis 
i.iilm.iiioii  \Milioiil  ^Il^l.lllllM_^  JjiiKifie  lo  ilie  soil 
leMiiiKe-  ( oiiveiNeU.  .it’oiii  1 'l  muIIiom  .a res  ol  piisliire 
.Mill  i.iiige  .lie  pli\Me.ill\  MiiUihle  .iiul  e.iii  be  iiseil  lor 
Mi'-i.iiiieiJ  eiop  ptodiaiioii  Willi  piopei  iii;iii.ii;eiiieiil  aiul 
eoiiseiA.itioii  me.iMiies 

Wind  .iial  w.ilei  erosion  seiioiisly  .illeel  l.iials  in  llie 
siibb.iMii.  riiionirli  llien  own  elloils  .ind  willi  ledei.il 
leelina.il  .issisUiiee  and  eost-sli.irnii;  available  to  tlieni, 
(he  owners  and  opeialois  have  ilislalled  adequate  eon- 
seivalion  iiealinenl  and  in.inaf;enient  on  I.S.7  inillion 
aeies  ol  ilie  piivale  lands,  \1.ni.igeinenl-ty  pe  piaeliecsoii 
|d.4  inillion  aeies  and  ineeli.iineal  oi  vepetalive-ly pe 
piaelaes  on  4 I million  aeies  aie  needed  lo  piovide 
adequate  levels  ol  eonseivation  liealmenl  and  nianage- 
11  lent 

On  lederallv  owned  lands,  (i4  pereenl.  or  b.5  million 
aeies  aie  emienllv  adequateh  Iie.iled  and  maiiajred  The 
lemammi:  4.7  million  aeres  m the  siibbasm  need  im- 
proved eonservation  Irealmenl  and  nianagemeni  tor 
siislained  use’  willioni  delenoralion. 

I here  ne  .ippro\imalely  ISHS  Ilioiisand  aeies  of 
agrisull.iial  land  in  ihe  subbasm  subjesl  lo  exeess  water 
problems.  Ibis  is  exelusive  ol  7'i  iluiusand  aeres  ol  land 
williin  etiireni  iiiigalioii  syslems  whieli  also  have  an 
exeess  walei  problem,  ('nrienlly.  101  Ihousand  aeres  ol 
cropland  have  been  piovided  with  adequate  drainage  Ol 
the  ieniami’'g  7S4  thousand  .leies  siib|eet  to  exsess 
water.  .?d0  thousand  aeres  are  eonsideied  potentially 
suitable  and  leasible  to  diain  less  than  one  pereent  ol 
this  area  is  eiiircntly  eultivated  and  enirent  use  wonld  he 
improved  by  .illowirig  timely  operations  \n  addilional 
04  thonsand  acres  ol  pasliiie  and  i.mge  and  seven 
thousand  aeres  ol  loresi  and  woodland  aie  siib|eet  to 
problems  ol  excess  waiei  and  .ire  suitable  lot  conversion 
to  ciillivaled  uses  Iheie  aie  no  gioiqi  diainage  needs  m 
this  snbbasin 

.About  4‘iX  ihous,ind  aeies.  oi  52  peieeni  ol  the  land 
with  excess  walei  problems  are  coiisideieil  inleasible  lo 
diain  Ol  this  total,  eight  Ihousand  acres  aie  ciirienlly 
used  loi  ciopland  and  should  be  convened  to  noii-ciop 
uses  I Ins  and  the  lemamdei  should  be  used  lor  gia/ing 
and  woodlands  and  managed  lo  ulili/e  its  ii.iluial  value 
as  wildhte  habilal 


Planning  Objectives 

Ihe  subbasm  is  a s|i.iisely  |iopiilaled  .iiea  With  less 
ih.in  '(lO.I)U(l  peoj'le  in  l‘•(l(l,  the  |iopulalion  density 
w.is  less  lhan  loin  (leisons  per  square  mile  Ihslorical 
economic  liends  show  llial  the  aie.i  genei.illy  has 
tollowed  the  regional  lieiids  ol  deslimiig  nn.il  popula- 
tion and  absohile  popiilalion  growth  signilicaiilly  less 
lhan  ihe  nalional  aveiage 

lnduslri.il  developnieiil.  other  lhan  agikullural  pio- 
diiclion.  has  been  exliemely  himied.  Ibis  is  altiibuied 
lo  distances  to  l.uge-scale  maikels  and  ihe  absence  ol 
naluial  lesouices  that  could  be  economically  processc'd. 
It  IS  aiiUctpalcd  that  Uaditum.il  mduslti.d  giowlh  will 
not  lake  jilace  lo  any  great  extent  in  Ihe  liitute 

Ihe  inajoi  alliibules  ol  the  subbasm  are  its  vast 
agricultural  lands,  lelalively  clean  w.ilers.  nalional  ji.irks 
and  loiesis.  beaiililul  lakes  and  reseivoirs,  and  its  lelalive 
alnindance  ol  big  game  and  I'riine  trout  tishmg  waters 
Ihe  ina|oi  problems  ol  the  aiea  are  ecoiioniic  m 
cliaiactei.  lack  ol  employmenl  oppoitunilies  has  led  to 
signilicaiil  oiil-inigralion  with  only  partially  ollsellmg 
popul.ilion  gams  in  the  lew  iiibaii  centers  .■Mlhoiigh  a 
sigmricani  recreation  potential  does  exist.  Ihe  industry 
siillets  lioiii  seasonality  which  lellects  Ihe  chmalic 
characleiisiics  and  types  ol  ieciealion.il  oppoitunilies 
.Similarly,  agiiculture  isallected  because  ol  the  senn-aiid 
chaiacleiislics  ol  the  area  and  the  inability  to  signili- 
caiilly  increase  agricultural  production,  principally  live- 
stock. The  socio-economic  iiroblems.  therelore.  can  be 
allnbuted  generally  to  space  low  densities  ol  use  ol 
the  land,  limited  op[ioitunilies  lor  capital  intensi- 
llcation,  and  a nairow  siippoillng  base  loi  mcieases  m 
popiilalion  and  real  income.  At  the  same  lime,  the 
residents  ol  the  area  require  the  servises  demanded  by  a 
niodein  society  government,  schools,  medical  care, 
and  other  social  necessities  and  amenities. 

In  view'  ol  the  loiegomg  and  within  the  niulli|ile 
obieclive  concept  adopted  loi  planning,  the  inajoi  goals 
lor  development  ol  walei  and  related  land  lesouises  lot 
Ihe  upjx'i  Missouii  area  aie  an  nilensirication  and 
mcieased  economic  elllciency  ol  the  agiiculluial  base 
and  preservation,  developmeni,  and  managenient  ol  its 
environmenl.il  alliibules  lot  the  development  ol  an 
econonitcally  viable  lecieation  indiisliy  Within  the 
agriciiltiual  sectoi.  iriigation  will  probably  have  to  be 
expanded  il  livestock  .md  livestock  teed  I'lodiiclion  are 
lo  be  sigmilc.mlly  mcieased.  iriigalion  coupled  with 
land  liealmenl  measiiies.  development  ol  l.iim  ponds, 
impioved  .igiicuhui.il  jnaclices.  eiosion  control, 
drainage.  ,md  Hood  conliol  ollei  an  oppoiluiuty  loi 
some  economic  giowlh  and  higher  elliciencies  iii  land 
use  I loin  .III  economic  sl.iiul point.  Ihe  develo|rmenl  and 
use  ol  the  environnienlal  oppoitunilies  ol  the  subbasm 
will  depend  on  the  all lacliveness  and  uniqueness  ot 
these  oppoilunities,  Ihe  extent  lo  whivh  they  aie 


pioiiHiIi^l  mi«.xcnsIiiIK  . .iruJ  the  IkmIiIi  ot  llii'  Miblijsin's 
ccoiu'iiiy  III!  Mii'ipurliiip  .1  llowrisliiiij:  lecK’.ition 

iiuliiNity. 

Specified  Non  Federal  Programs  and 
Modification  of  Existing  Developments 

l‘i>lcMti;illy  imi’.iblo  kiiuls  m tin.'  siihluMii  loljl  .ihoiil 
7 milium  aciL's.  I In’  picscnl  iiiijialum  is  lH:mp  acs'om- 
plishcii  soli’K  sMlii  sml'acL-  walm  supplies.  .An  analysis 
was  made  ol  llie  poleiilial  Uii  j;iouiKi  walei  iiiigalnm. 
wliieli  exiisideied  siieli  laelnrs  as  water  availalnlily.  land 
snilalniity . Ilie  aliilily  and  wiliiiigiiess  ol  individual 
iiiigalois  lo  assume  the  eosls  assoeialeil  willi  sueli 
development,  and  the  need  lot  sueli  development  in 
response  lo  the  legional  planning  objeelive  It  indieales 
that  niigalioii.  Ilnougli  the  use  ol  grouiul-waler  siii'plies 
In  liie  piivale  si'elot.  would  be  limited  and  woiikl 
approximate  .>5.1)01)  aeies  ilnougli  the  projeelion  period 
.ind  piobabK  would  be  initialed  sometime  alter  I'), HO, 

Keerealion  development  by  lire  Stale,  losai.  and 
private  seetois  meliides  liie  lands  and  laeiiil les  neeessary 
to  meet  pro|esled  tuluie  needs.  No  eonsliaints  were 
pl.ieed  on  the  extent  and  magnitude  ol  sueli  develop- 
ment. wlneli  111  the  I pper  Missouri  Subbasni  requires  the 
development  ol  (>5('.000  acres  ol  land  loi  reerealional 
uses. 

I be  land  eonsetvalion  program  is  mexoiably  associ- 
ated with  the  total  liamewoik  plan  .md  relleels  a 
eonlimialion  ol  lire  aelivities  earned  out  undei  tins 
program  at  a rale  apptoximalnig  liisioiieal  appliealion. 

Various  otliet  oppoiiiimties  exist  m the  suhbasin  loi 
niereasmg  the  goods  anti  serviees  lioni  the  use  ol  walei 
and  land  resourees  by  modilynig  existing  developments. 
1 xisling  iirigalioii  systems  can  be  eomhinetl.  iiiipioved. 
and  reliabililaled  as  a means  loi  eonseivmg  water, 
leduenig  opeialion  and  mainlenaiiee  costs,  anil  loi 


stabili/nig  anti  nieieasmg  agricull iiial  prodiiclion.  I sing 
economic  erhcieney  as  the  pimcipai  ciilerion.  .ibout 
2. dot)  miles  ol  iriigalion  ditclies  sliould  be  consolidaleil. 
better  Ilian  1.000  miles  ol  dlicbes  lined,  and  associated 
agiiculluial  drainage  improvetl  on  7‘).000  aeies.  Since 
niigation  in  tins  subbasin  is  .md  will  continue  lo  use 
[iredommanlly  sinl.ice  supidies.  stiiicluial  motlillcalioii 

.to  llLe..e.xis!nig  Diiiand  ainl  Ruby  reservoirs  to  inciease 

storage  caiiacity  by  .sO.OOO  .are-leei  olfers  airecTvrimrn- “ 
cal  means  loi  meeting  ,i  part  ol  luluie  niigalnm 
expanston. 

I lom  a leciealional  and  eiivnonmental  slandponil. 
enhancement  ot  wildlile  anil  I'isti  pioduclion  can  be 
obtained  by  inodilynig  three  existing  leltiges  .md  one 
lish  lialcliery.  .Mlhoiigh  an  overall  excess  capacity  ol 
siiilaee  walei  exists  lor  lecrealional  use.  especially 
lishnig.  piovisiori  ol  access  lo  about  os  potential  use 
areas  can  improve  quality  and  lend  lo  coiieci  some 
locational  disadvantages,  labied')  summari/es  the 
measiiie  ol  the  physical  lealuiesol  specilied  mm  I edeial 
progiams  and  modilitalnms  to  existing  developments 
meluiled  as  part  ol  the  lol.ii  li.imewoik  [ilan. 

Water  Control  and  Related  Land  Development 

I he  magmtnile  ol  llie  elements  ol  the  plan  loi  water 
control  anil  rehited  land  development  depends  on  the 
exK'iil  lo  svbicb  each  oi  die  pkmnmg  obiectives  is 
sliessed  ilnougli  .lileinalive  courses  oi  .kIioii.  lo  assess 
Ihe  dilleiences  between  deieiopmental  plans  and 
oppoiiiimties  and  those  that  emphasi/e  ihe  erunon- 
mental  ob|eclive,  plans  were  lorinulaled  stressing  each 
It  IS  recogni/ed  that  exlieme  viewpoints  could  be 
embiaied,  ranging  Iroin  maximum  lo  mminium  watei 
control  llowevei.  only  poienti.il  connicis  ioi  use  ol  the 
lesouices  whicb  were  sigmltcanl  weie  delineated  lor  plan 
loinuil.ilion  purposes. 

Within  the  context  ol  the  toiegonig.  plans  ol  water 
systems  which  include  control  ol  sinlace  waleis  b\ 


Table  29  SPECIFIED  NON  FEDERAL  PROGRAMS  AND  MODI F ICA i IONS  OF  EXISTING 
DEVELOPMENTS,  FRAMEWORK  PLAN  UPPER  MISSOURI  SUBBASIN 
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icscivniis  .IS  wi’ll  .IS  li\  III  siKMili  siiiKilircs  ,iml  .issii-  ,iinl  Liiul  si  nisei  V ,il  ii  m pi.isliss’s  on  leileially  ovsiiod 

si.iU'sl  l.iiul  sloss'lopnis'iil  U'.iturs's  ws’ie  roiiiiul.ilcil  In  l.iinls  Wiiliiii  llie  ii,iliiiii.il-u's;i(iii.il  nhicslive.  .sh.OOO 

icspniisi'  111  llic  ii.il iiiii.il  u'giim.il  pl.iniiiiij:  nliiestive.  .isU-'s  ul  l.nul  umiM  he  pmsulesl  Im  sjeiieial  lesreatioii 

leseivmis  li.iMiiy:  ,1  lolal  slni.ifie  eapaeily  ul  slij;|ill\  inoie  .iiul  llsli  .iiiii  wiMlile  uliile  Ini  llie  em  iiiniiiienlal 

Ilian  I.’  million  .isie  leel  uoiiUl  he  lesiiinesl  I oi  llie  oh|esii\e  an  nisiease  ul  ,s44.llll0  aeres  uoiiM  he 

en\ nonnienl.il  oh|es In e.  inlal  sioiajie  sMHilsl  he  letlneeil  iei|uneil  Simii.ii  soinp.iiisons  lor  iiiie.ilion  nonkl  he 

lo  .ihoiil  d.4  niillioii  .Isie  leel  Sinee  los.il  pioles  lion  .nisi  4'l'  ,lllHI  .leies  .nisi  '(i.vIKKI  asies  I ansi  eoiiseivalion 

hank  si.ihili/.ilion  slnisliiies  .iie  lesponsive  lo  all  plan-  pi.islises  on  lesleialK  oss  neil  laiisl  ssonisl  he  eoinpallhle 

iinij;  oh|eslnes.  no  app.iienl  soiillieis  e\isi  I liese  ss illi  all  pl.iniiiiiy' oh|eslnes  aiisl  svonlil  .ippio\niiale  *i 

lealnies  iiTeliTsre  '.itvimi — fn  ■itrtlsss-+4  -Uiejl.  pju.U’sJLoJl niiHioii  asies  osei  ilie  pnnesiesl  peiiosl  lahle  .si) 

siiiis lines  . nisi  I )4  miles  ol  hank  si.ihili/.iiion  ssoiks  snmmaii/es  ilie  ]iTi>"^.iT  VrrnfjrositTtm  -i-4 — die'-  ssolea 

•\ssosialesl  I.iikI  sleselopmenl  piopiams  nisliule  pio-  eoiiliol  aiisl  assoeialesl  l.nul  ilevelopnienl  lealmes 
Msuni  ol  sleselopesi  aiul  iniile\elo|iesl  l.iiuls  loi  peneial  loinmlalesl  in  ies|soiise  lo  ihe  isl.innmi;  ohieelnes 
is'sie.ilion  ansi  lisli  aiul  ssilsllile.  sin l.ise  ss.ilei  n i ipalion. 
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1 1 SI  llisise  111  ’7-1. 11(10  .11  res  111  preseinly  irrie  lU  <1  laml  In  he  pois  ideil  vs  I III  su|'|i|eTlieiil.il  ss.ner  iiul  l.u  ill  lies. 


\ VS  Isle  i.iiipe  ol  allei n.ilives  lor  Use  aiisl  immapemenl  low  Hows,  lislimp  olleii  is  eiilianeesl  I lieie  is  a need  loi 

III  Ills'  walei  and  rel.iled  land  lesomees  is  availahle  ni  Ills'  siieani  reiml.ilion  m oidei  lo  eonliol  llood  llowsaiid  loi 

I ppet  \1issomi  Siihh.isin.  In  oislei  lo  puide  llie  seleelum  walei  sii|'ply  uses  wliieli  do  not  degr.ide  llie  lislmipand 

ol  a liaiiiewoik  plan  lor  tins  area,  a diseussioii  ol  ills'  would  he  eoinpallhle  willi  and  enliaiiee  llie  einiion- 

piiiisip.il  .ireas  ol  eonllisl  .nisi  llie  soeial  and  eeonomie  mental  eliaraeleiisiies.  Keseivon  s'orap.e  m llie  Big  Mole 

ells's'ls  llial  sail  he  expeeled  loi  given  eonrses  ol  aelion  hasin  would  provide  .1  reasoiiahle  anionnl  ol  llood 

IS  is's|iins'd  Ills'  lollovsing  p.n.igiaplis  disenss  lliese  pioieeliori.  walei  lot  ills'  liilgalioii  ol  (i4 .1)011  aeies  ol 

eonsideialions  by  planning  areas  wninn  Ills' siihhasm  land,  and  sireanillow  regnlalion  ol  nearly  100  miles  ol 

Ills'  Big  Hole  Kiver  area,  loealed  III  a seems  inonniam  the  Big  Hole  and  .lelleison  iiveis,  iliiis  enhaiieing  ills' 

area  in  ills'  upper  poiOon  ol  lire  snhhasin.  lias  some  Hslieiies  and  otliei  enviionmental  eliaiaelei isOes  Insol.ir 

inni|iie  aesllielis  i|n.ililies  due  lo  its  seeneiy  and  s|n.ilily  ,is  seems  area  pieseivalion  is  eoneeined.  ahoul  JO  miles 

ol  Ms  w.ileis  lire  lowei  “'ll  miles  ol  lire  iivei  lias  been  ol  sOeani  would  he  arieelesl.  II  miles  ol  Ibis  h\ 

slassilied  by  the  Monlaiia  I isli  and  (i.ime  Depailmenl  as  reseivoii  numd.ilion.  .Snhsi.inlial  enlianeemenl  lo  the 
a "Blue  Kihhon"  lioni  siieain  .Spoilsmen  groups  .nisi  I'lslieoes  and  wildlile  downslream  woulsl  he  leali/ed 

sonseiv.ilioii  oigani/aOons  piofiose  tlial  tins  slieani  he  lioni  lliis  nmlliple  pmpose  sloi.ige  development 
preserved  III  Its  s inn  III  slats'.  In  Ills'  Sun  Kivei  .iie.i.  basis  eonllisls  arise  helween 

I low ev ei . Oils  iivs'i  lias  some  olliei  sli.naetei isOes  llial  possible  slevelopmenlal  piogiams  loi  llood  eonliol. 

aie  nol  so  .niiaslive  Spring  lloosis  oesui  alinosl  iiiigalion.  sOeamllow  legulalion,  lisli  ami  w ilsllile.  and 

ainiu.illy,  d.imaging  piopeily  loeally  as  well  .is  down  ouldooi  leeiealion  lire  s'Msling  Sun  Kivei  iiiigalion 

slieain  III  Ills'  lelleison  Kivei  di.iinage  Duiiiig  liigliwalei  (iro|eel  lias  ahoul  IS.OIK)  .leies  ol  land  eniienlly 

periods,  many  limes  eMending  nilo  Inly,  llie  lelleison  undevelopeil  hesauss'  ol  the  l.iek  ol  a tellable  walei 

Kivs'i.  eliai.is lerislis  ol  snow  led  moiint.mi  slieams.  is  supply  In  addilion,  api'ioximalely  .'U.lHRI  aeies  ol  new 

praelisally  iinlisliahle  llie  iivei  also  is  siihjeeled  lo  l.insi  eould  he  img.iled  il  walei  were  made  available, 

low  walei  peiiods  when  il  heeomes  piaelieally  de  Kelalively  severe  lloods  .iie  a I'lohlem  lliiouglioul  Ills' 

waleied.  espeeially  when  [iiivale  iiiigalion  wilhdrawals  leiiglh  ol  the  Sun  Kivei.  sulnmialing  in  the  nia|oi  uihan 

•lie  heavy.  Allhough  lish  pioduelioii  may  he  lesliised  by  sl.image  eeiilei  ol  liieal  I alls  ai  the  lunelism  ol  Ihe  Sun 
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A 


luimsli  j slrcjin  u,'uiilalun\  K's;imc  lli.il  wiuilil  i;lm\m.itc 
poiiuiK  ol  liigli  .mil  liiu  (lulls,  lliiis  iiisiiriMf;  hc(ter 
i|ll.llltl  ul  ll.ilci  lUlllllllulis  plus  IIM'  u(  (lie  MVl-l 
iluiv  risdiMin  .mil  ,i(  (lie  e\is(me  \\illuii  ( reek  Keservuir 
(ui  (isli  .mil  lei re-iduii  pmpuses  lluiievei.  (he  piuli.ihle 
upet.iliuii  u(  (he  leseivuii  iiuiihl  l.iijrely  [iieehiile 
[ileasme  hu.idiij;.  mi iinmint;.  .mil  w.Mei  skiiti}!  aedvides 
\Ku  lu.iil  .neess  ivimhl  he  eMeiuletl  uiiK  (u  (he  il.mi. 
.mil  (he  lesetiuii  .ue.i  iioiilil  h.ive  .uiesshy  (1.11K  urili 
I hus  (he  mipumiilmen(  iiuiiM  h.iie  miimii.il  teue.idun 
v.ihie 


.mil  MiMuiid  iiieis  Mihuiiuh  .1  hijrh  tleeiee  u(  (luuil 
pru(eeduii  will  he  pimuleil  .11  (iie.il  1 .ilK  hi  me.ms  u(  .1 
lui.il  inuieiduM  piujeil  .nilhun/eil  (ui  >.uiisdui dun  In 
(he  ( dips  u(  I ii[;irieeis.  (luuil  piu(ei(iuii  iipsde.mi  (ii'in 
(he  ei(i  i.m  hesi  he  piumleil  (hiuiiph  leseivuii  niiidul 
u(  luj;h  (lulls  I he  mus(  1ui;k,iI  sues  (ui  suiidulu(  hulh 
liieli  .mil  lull  (lulls  .lie  111  (he  muiiiii.miuiis  .nc.is  lieluii 
(he  iiiiielluii  ul  (he  Nuiih  .mil  .Suiilh  I uiks  ul  (he  .Sun 
Kiiei  \liilliple-piii puse  siui.iee  .il  Ih.il  lue.idun  iiuiihl 
piuiiile  siihsi.mlul  (luuil  il.iiuape  lediuliuiis.  piuiiile  (ui 
eiih.memu  .mil  e\painhii>:  iiii^.iliuii  in  (he  I’eneial  aiea. 


(lihsmi  Keserioir  On  (he  Sim  kiier  in  MuiUana  I’ruiiiles 
l\aler  I or  Irri^alnm 


.iie.i  (ul  (hen  lUiiliiiiieil  iiell.iie.  .iiul  smee  (he  ii  ilileiness 
lie  I Is  hi  kill  (u  he  niiiulale  .iii.misi  mdiisluii  lesi'iiuii 
ptiipuvih  mil  iiieel  iiilh  imuiuiis  uppusiiiuii  Iheie  is 
■ .pies dun  I h.ii  puiend.il  lesei lulls  ii uiiM  . uiilliel  null 
(lie  mieni  ul  (he  Wilileiness  \el  ul  l‘ir,.J  .,ni|  mu-ileie 
mill  d.iihdun.il  hij;  ^.mie  iiii^i.iliuii  luiiles  ainl  liahilal. 
hill  (he  iilliiiijle  elliMs  un  (he  heiils  is  nui  kiiumi 
Uhelhei  (he  .innii.ils  .unlil  ail.ipl  lu  a sh.mceil  eiiiiiuii 
meiil  Ul  iihelhei  leil.mi  midi;.iliuii  me.ismes  eunhl  he 


I he  sluiape  pulend.il  unihneil  iiunlil  huneiei  h.iie 
seiiuns  ailveise  elleils  un  (he  Huh  M.iish.ill  Wilileiness 
•\re.i  I he  I uiesl  Seiviie  has  esimialeil  ih.il  luiisdn.lnm 
ul  I iiwei  Snii  lliille  Keseivun  iiuiilil  leipiiie  ileil.issid 
L.iduii  ul  .iliuiil  S(i(id(l  .Kies  111  (he  Huh  M.iish.ill 
Wilileniess  Aie.i  lu  iiiainl.iin  Ms  inlepiily  .is  mhleiness 
Wilhm  (he  puleiKi.il  leseiiuii  .iiea.  (he  I'ussilile  e'le.ls 
un  elk  anil  Kutky  MunnI.iin  Sheep  uinlil  he  sieniln.ml 
Siine  (he  hie  yi.iiiie  heiils  ilepemi  un  (he  i.mpe  m (Ills 


!■>  iiisuu'  .ul.ipl.il'iliK  . will  K-i(iiiu-  ImiiIkm 
lU'l.lllCti  sIiIlK 

\m  .llk'MI.Itl.'  IC'  'lUMI  ^llC  lu'  bl'L'II  ^llull^.'ll  wllkll 

wmiKl  bo  Kvi.iioJ  ib  wiklioam  iii  llio  pljiiis  jio.i.  >cl  woll 
upshoaiii  lioiii  liio.ii  I alb  ll  woiiUI  piovulo  \aluc\  loi 
ll\o  iLi'iiolalivo  luiktum,  ol  imuUiui  ukioalUMi  aiul  lisli 
anti  wilillito  oiiliaiiioiiioni  lioblo  lliosoul  iho  upper  Mies, 

all  etiual  lliiuti  tfiiliol  an  impalion 

polenlial  nneiliiul  ilial  ol  up|vi  Sun  Kivei  sites 
llnwetei.  baseil  nn  ilie  siiulies  u>  tlale,  the  lower 
leseisoii  appear^inleaj.ibjt-  tu's.au\e  ialJutiiK'4  t mfs-miii"! ' 
subslaiilial  letliielion  in  iiiieation  poienlial 

I Ills  siinaiion  poses  a paiatios  Developnieni  ol  the 
walei  supple  lioiii  the  upper  Sun  Kivei  appears  lo  oiler 
inane  beiielitial  aileanlapes  lor  llie  jieneral  area  anti  is 
leasible  where  ilnee  lonrilis  ol  lire  ealues  are  lo  iriiga- 
lioii  However  eehile  llieie  have  been  expressions  ol 
inleiesi  in  lire  need  lor  eoiiservalnin  ol  lire  eealer  lor 
lulnie  iiiipation.  eiirreiiile  ihere  Is  no  sirorig  unirietl 
inieiesi  nlennrietl  lor  irrigaiion  ainong  ihe  iiolenlial 
water  ust’rs.  Ihe  lower  site,  while  more  aeeeptable  Iroiii 
Ihe  environinenlal  viewponil.  eurrenllv  show s engineer- 
ing and  eeoiiomit  inleasibihiy . I Ins.  lalseii  logelhei  w ilh 
lire  opposilioii  lo  upper  Sun  River  storage,  makes  il 
neeessare  to  delei  a deeision  mini  lire  needs  beeoine 
more  inipelhng  and  lire  mteresis  heller  delined  tor 
eonseiv alioii  ol  lire  water  and  related  land  lesouiees  in 
ihe  Siin  River  aiea.  A Imal  decision  ean  only  be  made 
lollowirig  iiiore  delailetl  appraisals  ol  the  etleels  ol 
polenlial  leservoii  developmenls  on  lire  wilil  game  herds 
and  lishiiig.  ol  Ollier  inlangibles  m the  pieseni  idenlili- 
talion  ol  needs  and  values,  and  ol  the  broad  piiblie 
iiileiesl  m aslual  developmeiil 

Srnilh  River  and  Hell  Creek  are  iwtr  slieams  with 
relalivelv  simple  problems  lor  whieh  allernalives  are 
available  Rolh  oceupy  seeiiie  eanyoii  reaches  with 
unit)ue  retrealioiial  and  rishing  characleristies.  1 hey 
have  been  designaled  by  Ihe  Stale  ol  Monlana  as  ironi 
slieams  having  siate-wide  inipoilaiice.  Also.  Ihe  Slate 
has  leeommeiided  esiablishmeni  ol  a reciealion  water- 
way on  lire  Siiiilh  River  Ihroiigh  the  canyon  area  lo  be 
managed  siniilai  lo  other  nalioiial  scenic  rivers. 

Rctiirring  llooil  problems  on  these  two  slieams  range 
lioin  mmol  lo  moderate,  and  a need  does  exist  lor 
legnlalion  ol  walei  supply  lor  hniiled  iriigalion  and 
iniiioi  walei  t)iiahly  problems  However,  in  view  til  ihe 
aiiions  laken  by  Monlana  wilh  regard  lo  these  slieams. 
lire  aesihells  t)Uahlies  ol  lire  area,  and  lire  relalivelv 
iniiioi  needs  lor  developi". nl  ol  Ihe  walei  resources  ol 
Ihese  slieaiiis.  an  enviioiimenl-oiienled  plan  aiitl 
maiiageiiienl  Ihereol  is  coiisnleied  a logiial  coiiise  ol 
aclion  lo  lollow  in  lire  Inline 

Ihe  Slatlison  River  has  Ihe  s.nne  highly  tiesiiable 
sceiiit  and  lishing  chalacleilslics  as  the  Hig  Hole  River  ll 
IS  highly  pii/etl  and  lenowiietl  lor  ils  lioin  lishnig 
About  I !.S  miles  ol  lire  slieain  belween  Ihiee  I oiks  ami 


Hebgen  Darn  have  been  proposed  lor  designaiion  as  a 
scenit  iivei  I loni  a developinenlal  slaiidpoinl.  about 
v'.DOl)  acres  ol  iiiigalion  can  be  supplied  liom  direti 
siieamnow  diversions,  llecaiise  storage  works  are  not 
needed  and  water  su|'phes  are  generous,  ctuillitls  in 
water  use  adversely  atleclmg  lire  tahulous  lislieiy  may 
not  ocelli  Mole  delailetl  sliidiesare  lequiretl  lo  esi.ibhsh 
whelhei  tliveisions  could  be  made  w iihoiil  de|iiecialing 
Ihis  iinpoi  laiil  lisliery  I he  segnieni  ol  Ihe  Madison  trom 
(Jiiake  Lake  lo  I jinii_J_aLe- l+as- be-rmrclCTiTilietr  under 
.Section  s{ij)  ol  the  Wild  and  Scenic  Rivers  -Act  As 
discussed  earlier,  the  liee-nowiiig  polenlial  ol  these 
rivers  niusi  be  evahialetl  and  included  as  a specilic  part 
ol  any  l etleral  planning  report  as  a polenlial  aliernalive 
use  ol  Ihe  water  and  related  land  lesources. 

riiere  aie  several  resource  polenlials  and  ceilani  basii. 
conllicis  as  concerns  ihe  developinenlal  programs  lor  the 
Id5-nille  reach  ol  the  Missouri  River  belween  Lon 
Uenlon  and  Lori  Peek  Reservoir  Ihese  poienliab 
involve,  on  one  hand.  Ihe  consiruclion  ol  siiucliires  lo 
regulate  Ihe  How  for  hydroeleciric  power  generalion  and 
olhei  uses.  and.  on  the  other,  major  primilive  environ- 
meiilal  considerations  loi  a Iree-tlownig  river 

Recogni/ing  Ihe  siginricanl  aesthetic,  culiuial.  and 
hislorical  values,  the  Monlana  Stale  (lame  and  I ish 
Depailmenl  has  designaled  tins  leacli  as  a tree-tlowing 
recrealion  waterway,  allhongh  this  reach  ol  river  is  not. 
in  the  true  sense,  a tree-nowiiig  waleiway  In  lire  Wild 
and  Scenic  Rivers  Act  ol  l‘)bS.  ilial  segmeni  ol  iiver 
liom  Lori  |{eiilon  lo  Ryan  Island  was  designaled  lor 
added  slntly  and  polenlial  adtiillon  lo  Ihe  national  Wild 
and  .Scenic  Rivers  Syslein.  In  ils  preseni  seim-nalural  or 
wild  slate,  the  area  is  lelalively  inaccessible,  and  each 
year  provides  a limited  luinibei  ol  people  wiiti  an  unit)ue 
type  ol  recreation  experience.  Ihe  naluial  leciealional 
chalacleilslics  louiid  here  probably  cannot  be  diiplicaled 
elsewhere.  I’leseivation  ol  Ihe  reach  would  leave  Ihe  area 
111  an  essenlially  nalural  slate,  bnl  nr  essence  provide  an 
ouldooi  museum  ol  unit)ue  nileiesi  to  ni.iny  people. 

I Ins  reach  ol  Ihe  liver  also  provides  a sigmlicanl 
oppoilunily  lo  develop  Ihe  entire  walei  supply  lo  serve 
several  purposes  Wilh  appropnale  storage  regulalion  ol 
Ihe  walei  supply  aiul  a polenlial  head  ol  about  .’^tl  leel, 
peaking  hydropowei  plants  with  an  inslalled  capacily  ol 
Sl-I  niegawalls  coiilil  be  developeil.  .Also,  sush  develop- 
nieni can  provide  an  oppoi tiinily  lo  diveil  some  water 
lo  Ihe  walei-slioii  Milk  River  drainage  lo  lire  noilh  lor 
iiiigalion  and  telaled  developineiil  Storage  m this  leacIi 
ol  Ihe  iivei  would  have  lo  be  inlegi.iled  wilh  lire 
downslieam  main  slem  leseivoii  system  lot  mulliple  use 
I here  aie  diveigeni  views  as  lo  Ihe  ellecis  ilial  dam  and 
leseivon  consliuclion  would  have  on  this  reach  ol  Ihe 
liver  Obviously  it  would  iniindale  Ihe  lelalivciy  naiiow 
v.illey  .ind  pails  ol  lire  dills  anil  canyons  pievalenl 
Ihioiighoul  Ihe  leaili  However,  considerable  access  lo 
lire  aie.i  would  be  made  avail.ible  and  prob.ibly  more 
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I'l'i'i'k-  wouki  M'-il  .iiiil  iIk-  Mi’iicn  III  ii'nIiij;  IIk'  llnu  s hi  IIk’  I link- h'.u  li.  Sir Ii  .i  ii'soi vmi  uuiilil  li.ivi,- 

l.lkl k'l  IlM  lMlliMI.il  I'll  I Mills  1 llru'  IS  .1  puk'llll.ll  .llstl  no  sl-IIIMIS  pliysl,  111  1 I Ml  111 '.Is  \Mlh  llli'  .l.lliil  i ih|i',  in  ol 

loi  u'siMVoii  sioi.i^i-  .It  llio  III-. Ill  I’inl  ol  llii-  uMili  (o  I III- W ikl  .Hill  Si  I’liii  Ki\i'is-Sil 

ii'mil.ili'  slii'.iiiillou  s loi  iisi's  imlii. Ill'll  .mil  lo  si.ibili/i' 


I Ilf  Si'fiifrv  On  llif  Missouri  Kiicr  Uniif  l orl  I’ffk  Is  Slrikm;; 

I nillifi  ilfl.iilfil  sinilli's  .111'  ifijiiiifil  lo  fsl.ihlisli  llif  llifii'  is  llif  iliifi'tiif  loi  .i  lonipiflifiisni-  siiniv  .niil 

liffils  loi  .iiliiilion.il  npslif.nii  -loi.ipf  niltnii  in  ,il  tlif  ifpoil  lo  llu'  ( onvlifss  on  sfifi.il  poifiili.il  ii.ilioii.il  .iinl 

lif.nl  ol  ilm  ifiifli  ol  llif  Missonii  Kivfi  lo  ofifi.ilf  .is  .i  sifiin  iivfis.  .niliiilinp  lliis  if.nli  ol  llif  Missonii  Isnsi 

p.ni  ol  llif  mfi.ill  nslfiii  iiiilinlin^;  riiiiifi  foiiflnsions  nilliin  .i  pfiiml  ol  In  \i.iis,  oi  iioi  l.iU'i  ili.ni  k*  . 

on  llif  lin.iiiii.il  li'.isilnlily  ol  Iniliopowfi  pi'iifi.ilioii.  I iiilfi  .in  finlifi  iliifilnf  ol  iln'  ( onpii'ss  a u if  iii  o 

KfiojMii/inp  llif  lonllnl  . .iinl  .illfin.ilivfs,  ,i  ilioiff  ol  ifsoiiiifs  simly  u.o.  foiiipififil  in  k'li.s  aiio  .n  'o:i  . 

.11  lion  jiinoi  ,nul  [noh.iliK  slnnikl  iiol  hf  ni.iilf.il  lliis  piopos.iK  iffoninifinifil  ii.is  llif  it.  mi'i-  o .i. 

Iniif  All  III  ilfplli  .in.ilysis  oi  .ill  possihlf  .illf in.il ivfs  Uf iif i.il  if.n  li  .is  ilif  Missonn  Uif.ik-.  N.i 
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on  cillu'i  Mile  ol  Ihc  HUM,  is  uilnalK  impopul.ik'il 
Miiili  ol  llie  aiiM  IS  in  pnhiii  oiuioislnp  .iiul  is  leascil  lo 
laiiihiMs  lot  Innili'il  cta/ini:  on  llic  lanjio  Iwo  coii- 
tliilinu  anil  ounlappinu  ina|oi  pioposals  liavo  Iu-imi 
aihoiali'il  toi  lliis  area  llnoni:li  sponsoisliip  ol  the 
hiiiean  ol  1 aiiil  M.inajienienI . ahoni  MHI.UKI  aiies 
Moulil  be  inanaceil  loi  imiliiple  use.  bnl  willi  einpliasis 
on  liiesloik  pioiliiilion.  Maiiajienienl  piailiees  anil 
ileielopniiMil  uonlil  niihnle  soil  slabili/alion  anil  naloi 
laiililies  siiili  as  sioekpoiiils  anil  llooil  conliol  poiiils. 
anil  wilillile  liabilal  svovilil  be  iinproieil  insolai  as 
piailkable  \ol  oiiK  iionid  livesloek  pioiliiilion  be 
iiiiieascil.  bnl  elk  lieiils  woiilil  be  inereaseil,  Hijilioin 
Slii’i'i'  inlioilneeil.  anil  ileei,  anielope.  anil  bml  popiila 
lions  niiieaseil  lo  opiniiiini  liabiial  eapaeils 

\s  an  alleinalive  lo  llie  livesloek  nileiisiliialion 
proj;iani.  llie  same  aiea  eoukl  be  niaiiaiieil  lor  vvikllile 
piiiposes  llie  ina|oi  purpose  wonlil  he  lo  develop  and 
niainlain  ma\niniiil  populallons  ol  vvikllile.  lo  imlnde 
elk.  deer.  lli>:lioin  Sheep,  jironse.  w ikl  Inikey,  jieese,  and 
Ollier  spevies  '\lllionj;li  sneli  nianajieiiieiil  would  resnil 
111  eoiisideiable  w ildlile  enliaiKeinenl  and  propa>;alion.  il 
would  reduce  livesloek  lo  a seiondaiv  use. 


In  view  ol  llie  need  loi  econonue  enliaiuenienl  ol  Ibe 
subbasin.  llie  vvikllile  eiibancenienl  llial  could  be  acconi- 
plislieil  III  coimeilion  wiih  ilie  domeslic  livesloek 
oiienled  pio^iani.  and  llie  del iinienlal  ellecis  lo  llie 
livesloek  economy  lliionj;li  a basis  vvikllile  mana^emenl 
piogiam,  Il  IS  eonsideied  more  desiiable  lo  inleiisilv 
livesloek  ajjiiinlliiie  in  lliis  area  Moreover.  bi\ause  ol 
lire  jrenerallv  adeijiiale  jianie  linnlm^:  resouues  in  llils 
siibbasin.  vvikllile  enliaiieemenl  and  inopagalion  m lliis 
area  vvonlil  nol  add  siimilieaiit  henclils  lo  llie  resulenls 
ol  llie  subbasin  K.illiei.  sneli  pioduelioii  enlianeenieni 
wiuikl  be  lo  lliose  loealeil  oulsiile  ol  ihe  siibliasin 
lliereloie.  llie  livesioik  inana):emenl  piogiam  oilers 
sijmiliianiK  more  value  lo  ilie  local  area  and  subiefiion. 
.mil  was  .idopied  vvilli  pinnary  eonsidei.ilion  loi  iliis 
subbasin  ob|edive 

Uase'd  on  llie  scveial  eonsideialions  oullmed.  a 
liamewoik  loi  liilure  eonirol  ol  walei  and  lelaled  land 
lesoniees  developmeiil  was  si-leeled  lor  llie  subbasin 
Ihe  physie.il  lealmes  ol  ihis  lomponeiil  ol  ihe  subbasin 
liainewoik  plan  are  summaii/ed  in  lable  M 

Ihe  suilaee  walei  conliol  lealmes  lor  ihe  lolal 
liamewoik  plan  lhioui:h  '(120  melude  mulliple- 


Table  31  - WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT,  FRAMEWORK  PLAN 

UPPER  MISSOURI  SUBBASIN 


^ 1 

1 

1 1 ml 

Amounts 

1 t'aturi'  1 

1 2()tN) 

2020 

1 

((  unuilative  \hove  ( urrenO 

si  Kl  \(  1 W \ 1 1 K ( OM  KOI 

1 

Sfor.ipc 

1 .null  M 

INI') 

1 :.4‘hx 

i.n.si 

1 <K.il  Pruici  lion 

Miks 

17 

hank  Slahili/attoM 

Miles 

.1h 

Ids 

144 

1 \Mi  01  X 1 1 Ol’MI  N 1 

KL-ircalion  i in!)  jrul  \\ilillitc 

1 (HHI  \( 

IS 

’ :5 

Surlan  V^a!cr  IrfijcMtion* 

1 

1 uicial  Sv  sU'inv 

, 1 IHMI  \( 

I 1')’ 

i 

445 

Ptihlk  1 aiul  ( »)nst  rvalHH» 

1 1 (HHI  \( 

1 

j :,7i: 

.VN7n 

*1  u luMvt*  111  2 74 .000  ,u  res  III  |'ri’M*nrl>  irrii'.ili'il  1 mils  In  he  I'rni  iilisl  cu|i|’leiiU‘io.il  vv.tliT  miim'Iv 


purpose'  reservoirs  havnij;  a jiioss  sloiaee  i.ip.ieily  ol 
2,‘>52.0(Hl  acre-leel  ol  sioiaj’e  Ol  Ihis  aniounl.  15 
reservoirs  havni(!  nidividnal  i.ipaeilies  in  excess  ol 
25.00(1  acie  leel  would  have  a colleclive  sloiayie  capacily 
ol  2.2b  1.0(H)  acieleel.  while  77  leseivons  wilh 
iiidividiial  capacKies  ol  less  Ilian  25 ,(HI0  acie-leel  would 
have  a colledive  capacity  ol  (i(i‘).000  acieleel  In 
addilion  lo  Ihe  iniilliplepurpose  leservons,  single- 
purpose  reservoirs  would  provide  a colleclive  sloiage 
lap.idly  ol  ‘)*),0(KI  acre-leel  (llnoiigh  2020)  .All  ol  the 
single-purpose  reservoirs  would  be  lor  walei-based 
leciealioii  pin  [loses,  hul  not  lor  lishing. 

Ol  Ihe  2.')52.0(H)  acre-leel  ol  sloiage  in  nuilliple- 
pui|)ose  niipoinidmeiils.  7S.1  ihonsaiid  acre-leel  would 
be  lor  sedinienl  oi  oilier  niadive  uses,  I .(i.1(i,(K)0 
acie-tecl  would  he  coiiscivalioii  storage  lor  |onit  or 
mulliple  heiielicial  uses,  and  5.1.1,(MM)  acre-leel  would  be 


loi  exclusive  llood  conliol,  oi  legnl.ilion  ol  high  llovvs 
I he  |onii  Ol  ninlliple  use  sioiage  would  be  as  lollovvs 
Slieaiiillow  Augnienlalion. 

Uiiahly  X I, OOO  acre-leel 

liiigalii'ii  1 .2.S(i.()()0 

Municipal  and  Indusliial  7,000 

IlydiiK'lecliic  .1,10.000 

Keciealion.  I ish  iV  Wikible  MS.OOO 


Hood  ( oiitiol  Incidenlal  Benelils  i iom  Kegiilation 

Appioxnnalely  20  miles  ol  channel  and  or  levee 
niipiovemenis  would  be  provided  by  the  year  20(K)  I'oi 
local  IIoikI  pioleclioii  al  Sun  River,  Vaughn,  (neat  l alls. 
Shelby.  Roy.  Iasi  (ilaciei.  (iiass  Range,  and  Malta, 
Moni  Ollier  m-slieam  conliol  ineasuies  include  144 
miles  ol  bank  pioleclion  measnies  localed  pimiarily  on 
Ihe  Manas,  Musselshell,  Milk,  and  Missouii  iiveis. 


1 


! 


V 

\ 

I 


I lu'  I.iikI  ilovclo|iincMl  Ic.iliiics  asMuuiicil  witli  the 
«.ilci  (.onlml  oli'iiicMls  ol  llic  Mibbasin  liamcwoik  plan 
iiK'liule  kS.OOO  acK•^  ol  latul  aioiiiKl  reservoits  whidi 
woiiM  he  used  primarily  lor  leerealion.  Ilsli  and  wildlile 
pm  poses  An  mlejiral  pail  ol  ilie  snrlaee  walei  syslems  is 
llie  deselopmenl  ol  4')5.000  aeres  ol  land  niulei  pnhlie 
iriiealion  syslems,  ineliidmj;  Indian  pio)eels.  Also,  a 
siippleinenlal  iiiiiialion  walei  supply  and  laeililies  lo 
deliver  lliis  walei  lo  d47,()()(l  aeres  ol  pieseiilly 
developed  land  would  he  piovideil,  land  eonservalion 
piaeliees  would  he  applied  lo  alniosi  4 inillioii  aeres  ol 
ledeially  owned  land  j;eneially  loealed  in  llie  moimlam 
areas  lo  llie  wesi  and  m lire  Missouri  Breaks  Area. 

Environmental  Enhancement  and 
Non-Structural  Measures 

Alllioiij;li  eerlani  environmenlal  enluineenients  would 
sleiii  Iroiii  plan  lealures  previously  oullmed.  various 
olliei  lealuies  have  been  segregaled  in  response  lo  llie 
environmenlal  plan  ohjeelivc  These  inelude  sueh  Hems 
as  programs  lor  propagalion  ol  fish  and  wildlile,  scenie 
area  preservalion  and  Irail  developmenl.  and  sewage  and 
waler  Irealnieni  laeilities.  Depending  on  the  plan 
objeelive.  ihe  seale  and  miensity  of  some  ol  lhese  items 
will  vary.  Based  on  ihe  same  eonsideralions  previously 
deseribed  lor  Ihe  waler  eonirol  lealures.  selection  of 
developmenis  for  environmental  enlianeemeni  was 
made. 

Other  than  future  managemeni  practices  which  will 
be  dictated  by  legal  and  institutional  arrangements  then 
III  loice,  non-sliuctural  elements  considered  during  plan 
tormulalion  included  tlood  plain  managemeni  and 
foresliy  and  precipitation  management  programs  for 
increasing  walei  yields,  I he  management  of  Hood  plains 
encompasses  an  overall  acceptance  of  land  use  practices 
as  a means  lor  dam|xming  Ihe  rise  in  fulure  Hood  losses 
and  as  a means  loi  providing  open  space  and  recrealional 
opporlmiily  m Hood  prone  areas,  especially  near  urban 
comniunilies.  As  was  pointed  oul  in  chapter  b.  Hood 
plain  managemeni  was  considered  not  only  as  an 
alternative  lo  slriicliiral  control  of  Hood  Hows,  but  also 
as  a complenienlary  program  thereto. 

Increasing  water  yields  through  managemeni  practices 
dealing  with  forests  and  induced  precipilalioii  are  based 
on  forecasts  of  the  waler  yields  that  can  be  anticipated 
III  the  fulure  and  the  costs  for  producing  such  yields. 
The  need  lor  such  programs  will  depend  on  when 
quantified  water  needs  e.xceed  nalural  supplies,  ability  lo 
pay  all  of  Ihe  costs  necessary  for  delivery  of  such  walei. 
and  a consideration  of  other  alteinaiives  that  may  be 
viable  In  addition,  there  are  legal  and  iiistilutional 
considerations  that  would  bear  heavily  on  the  ability  lo 
implement  these  types  of  programs.  In  essence,  the 
framework  plan  outlines  these  potentials  from  emerging 
technology  as  one  means  for  increasing  waler  yields  in 


the  basin.  .Since  Ihe  iion-sliucliii.il  measmes  jie  gen- 
eially  in  consonance  wilh  all  plan  ob|eclives,  iheie 
appeal  lo  be  no  conllicis  with  one  caution.  Ihe 
effects  on  the  environmenl  and  delrimenlal  elfects  lhal 
may  occui  will  not  be  known  unlil  nioie  delmilive  and 
delailed  studies  aie  made  ol  loiesi  and  precipilalion 
managemeni  measures. 

The  enviromiienlal  lealures  included  m ihe  total 
subbasm  framework  plan  (dOdll)  include  sullicient  walei 
and  sewage  licalmeni  lacihlies  lo  meet  Ihe  needs  and 
which  are  in  consonance  with  crileria  oullmed  in 
preceding  chapters;  Ihe  preseivation.  developmenl.  and 
management  ol  5 1, 000  acres  ol  wetlands,  20.000  acres 
of  wildlife  managemeni  areas.  d.s.S  miles  of  scenic  rivers. 
H special  use  recreation  areas,  and  almost  1,200  miles  of 
trails.  The  piimary  managemeni  programs  include  the 
preparation  of  Hood  hazard  reports  covering  74.000 
acres  of  llood-prone  lands  and  forest  and  precipitation 
managemeni  practices  lhal  would  increase  average 
annual  waler  yields  by  about  70.(X)0  acre-feel  and 
lOti.OOO  acre-feel,  lespeclively . Table  .^2  presenis  the 
features  included  in  the  environmenlal  enhancement  and 
non-strucUiral  element  ol  ihe  subbasm  framewiuk  plan 

Land  and  Water  Changes 

Implementation  of  all  of  the  features  of  the  liame- 
work  plan  in  the  L'pper  Missouri  Subbasm  would  result 
in  signilicant  changes  in  land  use  and  water  supply 
through  the  projection  period  l'>(i5-2020.  I’lincipal 
changes  in  land  use  wmild  be  the  conversion  ol 
non-irrigaled  agricultural  lands  lo  irrigated  croplands; 
Ihe  use  ol  crop,  forest,  woodland,  pasture,  and  range 
lands  required  for  consiruction  of  the  various  water 
control  facilities  included  in  the  tramewoik  plan;  the  use 
of  lands  acquired  foi  recreation,  lish,  and  wildlife 
purposes;  the  conversion  of  lands  to  walei  ihrough 
reservoir  construclion,  and  the  conversion  of  agiiculiural 
lands  for  Ihe  projecled  needs  of  tiansporlalion.  urban, 
and  buill-up  areas.  Table  .T?  summari/es  Ihe  net  land  use 
changes  for  Ihe  principal  calegories  cited.  It  should  be 
noted  lhal  a calegoiy  "olliei"  is  included  in  the  table, 
and  although  Ihe  principal  uses  in  this  category  are  for 
recreation  and  fish  and  wildlife  purposes,  land  lequire- 
nients  for  mineral,  mililary.  and  oilier  miscellaneous  uses 
are  included  therein  lo  account  for  the  total  area.  Values 
for  Ihe  latter  uses  are  quite  small  m comparison  with  the 
major  uses  of  lecrealion  and  fish  and  wildlife. 

Water  supply  studies  were  also  made  lo  determine  the 
consumptive  use  of  all  waters  withdrawn  or  diverted  for 
Ihe  various  uses  envisioned  from  Ihe  subbasm  framework 
plan.  It  was  recognized,  from  a waler  accountability 
standpoint,  that  treaty  requiremenis  with  Canada  would 
be  met.  Accordingly.  4.S,(X)()  acre-feel  of  waler  from  the 
Milk  River  was  treated  as  an  export  and  a depletion  irf 
this  amount  was  recognized  in  this  siieaiiTs  water 
supply.  Increased  water  yields  projecled  to  accrue  from 
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Table  32  ENVIRONMENTAL  ENHANCEMENT  AND  NON  STRUCTURAL  MEASURES 
FRAMEWORK  PLAN  - UPPER  MISSOURI  SUBBASIN 


\ 

j 

Amounts 

I'calurc 

I'nit 

1980 

2(KK) 

2020 

(Cumulative  Above  ( urrenO 

( WIKOSMI  M AI 

Sc\s.4’i  Irc.ilmoru  IM.inls* 

Nninher 

100 

105  1 

170 

W.jlci  Supi'h  \ Irojitmn! 
1 ivh  \ UiMlitc 

1 .000  M YR 

lb 

.SI  1 

77 

VS  cH.iiuts 

1 .000  \( 

10  1 

SI 

M.iiueomcnl  Xfi-jv 

1 .000  A( 

.s 

22 

29 

Skoniv  KiVk’iN 

Miles 

0 

l.’S 

2SS 

Spiuj)  Nfc.js 

NiiniOer 

1 4 

8 

8 

I rails 

Miles 

H\5 

1.180 

1 .180 

\()\-Sl  Kl  ( lUKAl 

1 loiul  IMain  Management 

j 

A tea 

1 .000  \( 

2 

42 

74 

1 liHut  lla/ani  Reports 

Nuniher 

6 

' 1 1 

Water  Yield  Increases 

1 ores!  ManajL’ement 

1. 000  A1 

1.^ 

42 

70 

Precipitation  Manairemeni 

1.000  Al 

2lt 

u 

' 79 

I9(> 
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Table  33  - NET  LAND  USE  CHANGES,  FRAMEWORK  PLAN  - UPPER  MISSOURI  SUBBASIN 


Principal  Cse 

Net  Land  Use  Changes 

1965-1980 

I980-2IMM)  1 

2IKK)-2020 

1965-2020 

( lliousand  Acres) 

Impaled  ( ropland 

+ 1K6 

+ 210 

+ 141  1 

+517 

Son-irrigated  Cropland 

- lOK 

- 1.12 

- 166 

- 406 

1 orcsl  and  Woodland 

20 

- 124 

■ 

1 - 221 

Pasture  and  Range 

- I‘)0 

- 249 

- 201 

- 642 

1 ransportalion,  I'rban  A Huilt-up 

♦ 41 

+ 60 

+ 85 

+ 186 

Olhci  (Rec.  1 AiWI  . A Ollier  IV-M 

♦ 52 

+ 191 

+ 181 

+4  26 

Water 

* .19 

+ 44 

+ 17 

...  . 1 

+ 120 

1 

lorcMry  and  preapilalion  manapemeni  Icatiircs  of  the 
subbasin  Irainework  plans  would  residl  in  negative 
depletions  to  water  supply,  or  an  addition  to  the 
subbasin's  total  water  supply. 

Ground-water  developments  included  in  the  subbasin 
Irainework  plan  are  generally  quite  small,  scattered,  and 
conlined  largely  to  alluvial  areas  adjacent  to  streams.  For 
the  most  part,  withdrawals  of  ground  water  would  be 
equivalent  to  stream  withdrawals  because  of  the  rela- 


tively rapid  recharge  from  sireamilow  . However,  in  older 
to  recognize  probable  depletion  ol  ground-water  supplies 
toi  some  small  aieas  where  recharge  may  not  be  fully 
effective,  a ground  water  depletion  efieci  of  10  percent 
of  the  total  withdrawal  w as  assumed. 

Table  .M  summarizes  water  wilhdiawals  for  various 
uses  and  the  resulting  depletions  ol  sireamilow  and 
ground  water.  .As  can  be  noted  from  the  table,  almost 
I million  acre-feel  ol  sireamilow  would  be  depleted  by 


Table  34  - WATER  WITHDRAWALS,  DEPLETIONS,  AND  OTHER  CHANGES 
FRAMEWORK  PLAN  - UPPER  MISSOURI  SUBBASIN 


Service 

Withdrawals 

Depletions 

Ground 

1 Surface  J 

L 

Ciround 

I 

.Surface 

i I9H0 

2(KK) 

2020  I 

1980 

2000 

2020  1 

' 1980 

2(KM) 

2020  I I 980 

2INI0 

2020 

(Cumulative  Above  C urrent 

_ 

11iousand  AF 'YKl 

Irrigation 

0 

16 

60 

666 

1,118 

1 ,720 

0 

4 

6 

106 

628 

822 

M&l.  Rural  Domesiu 

K 

17 

29 

8 

14 

48 

2 

4 

1 1 

24 

11 

rhernial  Power 

159 

445 

455 

4 

19 

45 

1 ivestfKik 

6 

12 

20 

7 

11 

24 

1 

I 

2 

12 

24 

42 

l and  ( onsc'rvalion 

8 

26 

41 

« 

26 

41 

Welland.  I isli  A Wildlile 

15 

61 

91 

15 

61 

91 

1 vaporation 

44 

101 

1.16 

44 

101 

116 

1 \|Mirts 

0 

45 

45 

0 

45 

45 

1 orest  Management 

- 11 

-42 

- 70 

- 11 

-42 

- 70 

Prec ipilalion  Management 

• 20 

- 79 

- 196 

20 

- 79 

- 196 

(otal 

14 

65 

109  " 

874 

1 .924 

2.298  j 

L_ 

H 

I2 

167 

809 

991 

K8 
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iIr'  umi  21)21)  I Ills  s.iliio  u'llccts  .1  MCI  dcpIclioM  since 
snri.icc  \icMs  would  he  meie.ised  hy  ahoiii  2()().l)0l) 

.leie  teel  .inmully  hy  the  ye.ii  21)20  liom  loiesliy  .ind 
pieciiuiiilioii  in.inipeenieiil  le.iliiies  ol  the  iKiinework 
plan 

Costs 

I sinnales  ol  Insi  cosi  anil  annual  opeialion,  inainle- 
nance,  and  lepl.icenieul  cosis  were  nude  lor  .ill  eleinenis 
ol  ihe  suhhasin  liainewoik  plan  As  shown  on  liymre  l‘), 
lolal  lirsi  cosis  lluouy:li  llie  |iro|ecllon  period  aie 
esinnaled  al  ahoul  si  N hillion.  willi  Sh52  million  and 
SI  2 hilhon  leipined  al  llie  hench  inaik  years  ol  l')X() 
and  20()l).  respeciively  Annual  operalion.  rnainlenance, 

.ind  leplaceinenl  cosis  aie  esiinuled  lo  use  Ironi  So 
nnllion  in  I0M)  lo  S|0  million  hy  2l)l)0,  leaclimi;  S.O 
million  hy  Ihe  year  2020 

I irsl  cosis  also  weie  dislrihiiled  lo  each  lunclional 
ilem  included  m ihe  suhhasm  liamewoik  plan  m 
accordance  wilh  ihe  ciileiia  presenled  in  chaplet  h.  Ihe 
disiiihulion  ol  costs  hy  lunclional  items  is  shown  in 
I 1^:11 1 e 20  As  can  he  noted,  lire  laij’esl  shaie  ol  the  lolal 
invesimeni  would  he  lor  lecreaOon.  tollowed  closely  hy 
iriiji.ilion  and  land  conservalion.  I hese  runclions  collec- 
lively  accounl  lot  7X  perceni  ol  Ihe  lolal  inveslment 
iei|uiieinenl. 

FIGURE  20 

DISTRIBUTION  OF  COSTS  BY  FUNCTIONAL  PURPOSES 
FRAMEWORK  PI  AN 

UPPER  MISSOURI  SUBBASIN 
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FIRST  COSTS  (MILLIONS  OF  OOLLARSI  I 

i 

f ederal  pmgrams  would  be  S')S4.4  million,  of  whieh 
S4I  I .')  million  would  he  availahle  liom  f ederal  giani  and 
assislanee  projuams.  oi  a non-f  ederal  mvesimeni  of 
SS72..S  million.  On  Ihe  basis  ol  euirenl  policies  and  laws. 

Ihereldre.  the  cosi-sharing  ol  the  lolal  imiial  mveslmenls 
would  approximale  (iS  pcreenl  f ederal  and  M peteeni 
non-l  edeial  and  about  .t4  peieeni  f ederal  and  bb 
perceni  non  l ederal  on  the  basis  ol  nel  eosis  ovei  Ihe 
longei  term 

«>) 

/ 


•a 


plan  elements  were,  iherclbie.  dehnealed  in  aeeordanee 
with  exislint!  policies  and  laws.  The  resulls  oT  this  study 
are  summari/ed  in  table  and  indieale  lhal  lor  Ihe  lolal 
Irainework  plan  iiulial  f-ederal  invesimeni  would  approxi- 
inale  S7X7  million,  of  which  about  SbO.I  million  would  be 
repayable  by  non-f  ederal  inleresis  over  Ihe  long-lerin 
lultire  and  -T2  nnllion  would  require  inilial  non-f'edcral 
mveslmenls.  Tlie  nel  f ederal  invesimeni  would  approxi- 
male SIX4  million.  The  magnitude  ol' essenlially  non- 


In  Older  lo  have  a luilhei  msiehl  ol  invesimeni  lequiie- 
ineiiis.  sludies  were  also  made  id  Ihe  I edeial  and  noii- 
I ederal  responsihihlies  legardmg  cost  shaimg  1 he 
cosl-shaiin);  responsihihlies  lor  the  vaiious  Irainework 
FIGURE  19 

ESTIMATED  FIRST  COSTS  AND 
ANNUAL  OPERATION.  MAINTENANCE.  AND  REPLACEMENTS 
FRAMEWORK  PLAN 

UPPER  MISSOURI  SUBBASIN 

(cumulotive  above  current) 


Tjhif  35  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY  UPPER  MISSOURI  SUBBASIN 


■ V 

Funct Ion 

PI 

an  Features  With  Initial 

Federal  Investment 

Non-Federal  Plan  Fcaturea 

Total  1 

Specif ic 

Allocated 

Joint 

(Non-Fedcral) 
Repayable  Coat-Share 

[ Total 

Fed.  Grants 
4 Assistance 

Local 

($  Hilllona) 

I ' 

($  Millions) 

Specified  Non~Fed.  and  Mods. 

i 

Pvt.  Crd.  Water  Irrigation  | 

13.2 

13.2 

State  & Local  Recreation  | 

1 

424.9 

169.8 

255.1 

National  Recreation  Area 

Private  Land  Conservation  ' 

1 

' 374.0 

187.0 

187.0 

Irrigation  Rehabilitation  i 

1 

42.3  1 

42.  3 

42.  3 

1 

1 

1 

Access  1 

10.6 

10.6 

Refuges 

4.  B 

4.8 

Hatcheries  I 

.2  1 

.1 

.1 

Reservoirs  i 

i 

1.5 

1.5 

Water  Control  and  Related  Land  ^ 

! 

Single  Purpoae  K.  C.  | 

8.U 

6.4 

1.6  ! 

Other  Single  Purpose  Res.  | 

1 

14.9 

14.9 

Grade  Stabilization 

i 

banR  Stabilization 

4.1 

2.9 

1.2  1 

K.  P.  Reservoirs 

363. U 

(165.43 

(197.6) 

(220.6) 

Water  Qual Ity 

U.4 

Irrigation 

85.  3 

85.  3 

1 

H 4 I j 

11.2 

11.2 

Power 

88.0 

21.6 

109.6 

1 

Recreation 

29.0 

33.1 

14.5 

i 

Pish  4 Wildlife  ; 

33.0 

1 

Flood  Control  ^ 

48.4 

1 

Surface  Water  Irrigation  | 

340.1 

340.1 

340.1 

1 

Croup  Drainage 

[ 

Public  Land  Conservation 

9.6 

9.6 

Environ,  and  Non-Structural 

i 

Sewage  Treataent 

66.0 

19.8 

46.2 

Water  Supply  4 Treattsent 

63.9 

31.9 

32.0 

Pish  and  Wildlife 

■ 

Wetlands 

5.7 

5.4 

.3 

Nanageaent  Areas 

6.5 

3.4 

3.1 

Fish  Hatcheries 

Fish  lapoundaents 

j 

Scenic  Rivers 

2.7 

1 

2.  7 

Trails 

.5 

.5 

Flood  Plain  Hanageawnt 

.6 

.6 

8.9 

8.9 

Foreat  Hanageaent 

.9 

.9 

Freclp.  Nanageatnt 

7.5 

7.5 

Totala 

790.0 

589.2 

197.6 

603.0 

3.2 

984.4 

411.9 

572.5 

im-202U  Tool:  1, 774.1 


90 


Short  Range  Framework  Plan 

I Ik-  pii'Li'ilmj;  licsi  ripluins  .mJ  ilisi  iismoms  h.ivc 
covcioil  till'  I’liliic  suhhaMii  .ii  woll  .ii  plan  Icatiucs 
I'livciiMj;  till'  oiilirc  pruii'i'luiii  poiioil  llitinii;li  J(0()  anil 
liavi'  bi'cn  ol  a pi'iu'ial  naluro  Ri'iogiii/iiij;  llul  pti'ici- 
tioMs  ot  till'  liiltiii'  have  ilimiiiislim^  aiiuraiA  aiul 


adcipiaiv  mill  the  long  term.  Ilie  shotl-iarigc  clfiiii’iits  ol 
till'  lolal  lianii'work  plan  (li>  yeai  l‘)KO)  have  been 
tlisaggregaletl  lioin  the  [iieeeiliiig  maleiial  I able  .U> 
presenis  a eoiieise  ileseiiplion.  logelhet  with  perliiieiil 
Jala,  on  the  siibbaMii  Iraiiiewoik  plan  al  the  I'bsO  level. 
I igiires  'I  ami  2’  vhow  the  inineipal  elenienis  ol  the 
I'lXd  liaiiiewoik. 


Table  3G  FRAMEWORK  PLAN  FOR  1980  UPPE R MISSOUR I SUBBASIN 


1 

p'"  ■ ■■■"  ■■  1 

Initial  l irst  ( osts 

Annual  Operation. 
Maintenance  and 
Replaconieni  ( osts 

Han  l eature 

IX'siriplion  and  hirpose  j 

lederal 

Non  li'il 

1 dial 

lederal 

Non-led 

lolal 

SloM^ic  Koscrvoirb  ! 

Singlc-pur(H»sc  Impouiu)- 
mcnis 

Recreation  reservoirs  \v  ilh  .k  re- 

leel  ol  storage. 

n 

(S  Million! 
l.(t 

.VO 

IS 

0 

llrouvand ) 
10 

III 

Multi- put  pose  1 m pound - 
ments.  Maitir  .ind  Minor 

Seven  impoundments  liaving  1 million 

acre-leel  i»l  sitirage  and  23  miimr  rest-rvoirs 
with  a capacity  ol  U»7.IMI(t  acrc-tcel  lor 
w alcf  quail IV . irrigation.  M<YI . powci . 
recreation,  tish  \ wildlile,  and  flood 
control 

22.1  0 

0 

::.V(i 

395 

7is 

i.i  III 

Irrigation 

\cNK  Systems  and 
Kehabihtation 

Provide  1 92, IHM)  acres  <»l  irrigation 
siibhasin-w  ide.  consolidate  b.S7  miles  of 
ditches,  line  .1 1 9 miles  i>l  ditches,  .md 
dram  24.00(1  acres  providing  the  equiva- 
lent t»l  47.000  new  irrigated  acres 
(subbasin-w  ide  I. 

146  (1 

0 

146.0 

0 

866 

866 

I ocal  1 lood  ProtCk  tion 

( hannel  and  levee  improvements  in- 
volving 1 7 miles  lot  prtOct  tion  at  Sun 
River.  Vaughn,  (deal  1 alls.  Shelby . Roy. 
and  Malta.  Montana 

5 0 

1 

7 4 

0 

M 

.17 

Hank  Stahill/aliiUi 

Hank  proleition  on  the  Manas.  Mussel- 
shell. Milk,  and  Missouri  rivers  (.overmg 
.16  miles 

(1,7 

11. .1 

1 0 

0 

10 

III 

Kk\  realion 

Ihe  development  of  246,000  .ures  by  the 
State,  local,  and  private  sector,  provulmg 
16  new  access  sites  (oe\isiing  water,  and 
Hl.S  intles  ot  trails  generallv  tlir»»uglioul 
the  subbasm 

57  4 

SX  7 

146  1 

0 

1 ,7Xh 

1 .7Xh 

1 isti  ,ind  ildlile 

.S.lHfO  acres  |«u  game  in.inageineni. 

1 0.000  ai  res  loi  wetlands.  S ,000  ac  res  bu 
a retuge  .iddition.  and  one  lish  liatchery 
m«Hlilication 

2 5 

(IS 

1 0 

12 

’h 

58 

Water  Supply  and 
1 reatmenl 

Ireatment  taulilies  to  sirve  6K.000  (H'ople 
and  development  ot  individual  sup|>lies 

K 

K 9 

17. K 

0 

.nil 

.17(1 

Sessage  Ireatrnent 

1 niargemeiit  ot  66  secondary  tacihties. 
additions  to  l4secondarv  lac  llities.  and 
constructing  20  new  secondarv  facilities 

5 1 

1 1 >< 

1 7 (1 

0 

2.192 

2.192 

VVater  Yield 
Maiiagetncnl 

1 orestry  prac  tic  es  to  y leld  1 1.  ')  acre-feet 

ol  additional  water  and  precipitation 
maiiageinenl  to  produce  20.0(Hf  ac  re-feel 
ol  additional  water 

,5 

0 

5 

1 

0 

1 

1 and  ( onsiTvalion 

1 and  (reatmenl  measures  |c»r  4.5H7.000 
acres  of  private  land  and  77.1 .000  ac  res  of 
lederally  owned  land 

4.VX 

t:  (I 

SS  8 

i " 

’.WKI 

1 

1 IihkI  Plain 
Management 

Pre[Mialion  ol  6 flood  ha/ard  reports 

(1  1 

1 1 

1 ’ 

! 

1 

5 

6 

liilal 

1 covering  2.000  ac  resol  IIochI  plains 

1 4'M '» 

I.S7  '» 

6518  1 

1 44(1 

X.M7 

4.II.S7 

UNITED 


TOtAL  RESERVOIR  STORAGE 
IN  TMt  SUB0ASIN  FRAME  i^VORK  PLAN 
(CUMUi  AT'VE  ABOVE  CURRENT 


FIGURE  21 

UPPER  MISSOURI  SUBBASIN 

PRINCIPAL  WATER  CONTROL  FEATURES 

EXISTING  AND  1980  FRAMEWORK  PLAN 
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FIGURE  22 

UPPER  MISSOURI  SUBBASIN 

RELATED  LAND  DEVELDPMENT  FEATURES 

EXISTING  AND  1980  FRAMEWORK  PLAN 


NET  I AND  USE  CHANGES 
SUBflASiN  FRAMEWORK  PLAN 


MOOK  'Cit  ION  Of  i 1 1 St  iNb 


Nl  tNNiNt.  B0IIN?«N< 


IkNO  (.ONSfNvIti.iN  Sli8BtSH 
lANIAl  COtIVtbl  NOT  Sm)»N 


YELLOWSTONE  SUBBASIN 


I he  sijhbjMi;  meliules  iho  ol  the  'tellove- 

eloiie  Kivei  .nul  its  liihiitjiies  lit  iioithem  Wviimiiij;, 


MUilhem  Mciit.iiij,  jml  .1  ('diiumi  ot  western  Sotth 
D.ikdij.  It  hits  .1  ih.iiMjfie  .iiej  ol  jboiit  7(1. ('00  si|ti;ite 
miles.  luo  ihiuis  nl  the  .iie.i  is  piivalely  ovuieil  aitrieiil- 
liiial  laiiil  vMlh  the  lemaiiulei  m l eileial  iiwneisliip 


Water  Resources 

I he  Yellowstone  Kivei  at  Snhiey  . \loiil  . has  a mean 
annual  How  ol  'L.iJ.S.tMlO  aeie-leel  based  on  more  than 
“'()  years  ol  reeord  at  that  station  ,\t  then  eonllnenee.  it 
yields  2S  pereeni  more  annual  How  than  the  upper 
Missouri  Kivei.  Runoll  per  sipiaie  mile  vanes  widely  at 
slreainllow  points  within  the  basin.  I'oi  example,  annual 
lunoll  ol  the  I'owdei  Kivei  neat  I oeale.  Mont.,  is  .U 
aere  leel  pet  sipiaie  mile  eompaied  with  115  aere-leel 
per  square  mile  lor  the  Ihuhoin  Kivei  at  St.  Xavier, 
Mont..  .^57  aere-leel  per  square  mile  loi  the  Clarks  l ork 
at  I dfiar.  Mont.,  and  72b  aere-leel  per  square  mile  lor 
the  Yellowsloiie  Kiver  near  I ivingslon.  Monl. 

I here  are  nearly  1 5.()()(l,()()()  aere-leet  ol  ground 
water  m storage  nr  areas  ol  the  Yellowstone  Subbasin. 

'M 


where  wells  are  capable  ol  yielding  water  at  a rale 
grealei  than  .^(K)  gallons  per  minute  -\l  the  present  inne, 
the  withdrawal  ol  ground  walei  is  small  with  nmmeipal, 
rural  donieslie.  and  indiisiiial  walei  systems  the  laigesi 
users. 

Slieams  ol  the  't'ellowslone  Subbasm  geneially 
provide  good  water  supplies  ol  a quality  that  can.  allei 
reasonable  liealmenl.  be  used  loi  all  intended  puiposes. 
lire  lelalively  good  quality  lesiills  lioni  the  ability  ol 
the  streams  to  assimilate  the  disehaiged  wastes  which  aie 
small  III  conipaiison  with  the  slieam  Hows.  Ihis  does  not 
mean  that  iheie  aie  no  quality  pioblems  Ihihngs.  Mont  . 
the  largest  city  m the  subbasm.  needs  to  augment  its 
present  waste  IrealmenI  lacihlies 

In  I')(i5  there  were  (i5  eential  w.iier  systems  that 
served  I'>4.()(K1  people,  which  is  72  peiceni  ol  the  I'tt'O 


I 


■A 


popiil.itiiMi  ()l  ihis  mumiIh'i.  >7  a>Miiiuiinik'\  luu.' 

willi  .'S  sccoiul.iiv  .iiul  IN  piini;iiy 
u.isk-  iKMliiKMil  pi. nils  Willi  iIk'  in.iiis  S(miiccli.’i-1 
iikIiisIik’s  iho  gloss  u.isU'  lo.niiiig  IS  7-411. (MK)  popiil.ilioii 
s-qim.ilcnis  uIikIi  iIk'  I'Msiing  IumIiik'hi  pl.iiils  iciIulc 
lo  S'l.OOO  I’ 1 . iii.isl  ol  ulikh  IS  iliscli.iigoil  lo  llic 
slio.iins. 

Ilk'  ps'lioli'iiill  likliisin  does  ,1  Ik'llei  lob  ol  w.isle 
lio.llllk'lll  llkill  do  ilk'  lood  jnikcssois  I ood  .illd  llk'.il 
piiuessiiig  pi, mis  ,iikl  ilk'  siig.ii  pi. mis  need  lo  piovide 
moie  elk'slise  lie.ilmeni  ol  llie  ss.isles  lieloie  dis- 
sli.iiging  lliem  lo  ilie  leseiving  sne.mis  1 .nge  i|ii,miilies 
ol  moig.mk  .Illd  some  oig.iiik  k, isles  .ne  diseli.iiged 
milie.iled 

I lie  si\  iheiin.il-eleelik  powei  pl.mis  m llie  snhl’.isin 
use  ilok  lliiongli  eoolmg  ssslenis  ,md  diveil  .ihoni 
'ih.iilHI  ,ieie  leel  ol  w.ilei  loi  this  |niipose  I oiliin.ilely. 
ihe  k'seking  siie.ims  .iie  ol  .idei|n.ile  si/e  lo  :ieee|il  llie 
he.il  lioiii  llie  eoikiensei  eoolmg  kiilei  willi  no  adveise 
llieini.il  elleels. 

Ilieie  .lie  -kheise  elleels  on  llie  lisliei)  liom  sill 
oiigm.ilmg  n.ilni.ilh  .md  m the  leliiin  Hows  liom 
img.ilioii.  Miieli  ol  the  sill  oiigimiies  horn  n.ilukil 
plienomen.i,  I'lii  llieie  .iie  pioblems  .ilso  m mans  areas 
wlieie  iiiigalioii  is  pi.ielieed . Sill  .ippeai s inosl  enlieal  m 
the  ( laiks  I oik  Kieei  aikl  llie  Yellowstone  Kivei 
dowiislieam  liom  llieii  eoiilliienee  Keliirn  Hows  liom 
I.ISH.IKH)  aeres  ol  irngjk'd  hiid  earrv  .igiieijllijki) 
elieiiikals  and  oiliei  dissolved  solids  baek  to  the  siieains. 

\jlui.il  liol  spiings  neat  ( odv  and  I liei niopolis. 
Wvo..  eoiiliibiiie  liol  iiimei.ili/ed  llovvs  to  ilie  Higllorii 
Kivei  llieimal  powei  geiiei.ilioii  iieai  •\eine.  Wyo  . 
causes  lie.il  pollnlion  in  llie  longue  Kivei  .Aboiil  M 
miles  ol  llie  Vellowslone  Kivei  in  I’.iik  and  'I'ellovv stone 
( omilies.  \lonl  . .iie  polliileil  bv  iiumieipal  ,md 
iikliisiii.il  wastes  lo  sneli  an  exieiil  lli.il  llie  siieani 
lislieiy  lias  been  seiioiisly  degiaded 

Ilie  dissolved  solnls  eoneenlialion  in  llie  siie.iiiillow 
leaving  llie  snbbasm  is  abonl  4 40  mg  I I Ins  eoneenlia 
lion  lesiills  liom  sails  m llie  nalmal  imioll  pins  lliose  m 
llie  lelmii  How  liom  1 .2  million  aeics  ol  iiiigalioii  and 
III  llie  immieipal  and  mdnslrial  elllnenis. 


Flood  and  Erosion  Control 

I welve  iiiajoi  piojeels  m llie  snbbasm  piovide  vaiynig 
ilegiees  ol  Hood  eonliol  and  Hood  damage  lediielioii  lo 
appioMiiialely  I42.(M)()  aeies  ol  l.iiid,  meliidmg  IS  uibaii 
commnmlies  Ol  llicsc  pio|ccls.  live  provide  local  Hood 
pioieclion  geneially  lliiongli  cliamiel  nnpiovemenis  and 
levees  while  llie  lemamder  aie  leservon  projeels.  I wool 
llie  reservon  projects  have  exclusive  Hood  conirol 
storage  and  the  lemamder  provide  some  iiicideiital  Hood 
conirol  Ihiongh  reservoir  o|ieialioii.  These  exisinig 


pio|Ccls  lediice  .mnii.il  Hooil  damages  by  abonl  70 
peicenk  ( iiirenl  Hoorl  rl.iinages  with  ihe  pio|ecls  in 
pl.ice.  .lie  esimialed  .il  S7..' I .N.IHHI  annii.illy . coveimg 
Hood  plain  .iieas  .ip(iio\imalcly  700.1)01)  .icres. 


Frosioii  ( an  Be  Widespread  and  Deslrnetive 


Slie.nnb.mk  erosion  is  mosi  sigmlkaiil  .dong  ihe 
lower  le. idles  ol  ihe  \ ellow  stone.  ( l.nks  I otk.  Big 
I loin,  longue,  and  I’owdei  iiveis  with  abonl  7.450 
bank-miles.  oi  slightly  over  one  percenl  id  the  exisinig 
ch.iiniel  banks,  leceiving  seiioiis  erosion,  \veiage  anmi.il 
losses  due  to  siieamb.mk  eiosion  aic  esiimaled  lo  be 
S4'’l).000  Wiih  the  e\ce|Hion  ol  exleilsive  giade  and 
bank  sl.ibih/alion  impiovemenls  on  I ive  Mile  and 
Mikldv  cieeks  .ibove  Boy  sen  Keservon.  there  aie  no 
nia|oi  exisinig  iminovemenls  loi  the  coniiol  >d  siieain- 
b.ink  eiosion  oi  loi  gnily  erosion  conirol.  1 imiled  hical 
h.nik  pioicclion  pio|ccls  have  been  insialled  al  inoie 
lhaii  70  loc.ilioiis.  piiinaiily  al  brnlges  and  .il  some 
nib.m  cominmnlies  Ihese  i'io|ecls,  which  iev|inied 
lel.ilivclv  high  iinli.il  costs,  have  limited  nsekil  lives,  and 
ni.nnienance  is  lalhei  dillicnll  and  expensive  because  ol 
ice  |am  condilions  ami  ihe  mipieilickible  n.itme  ol 
cli.iiiiiel  iiie.mdei  Allhoiigli  a lew  ma|oi  leseivoii 
pioiecis  III  the  snbbasm  excicise  a ccilain  degree  ol 
slieam  legnl.ilion.  the  net  etteci  ol  such  conliol  on  bank 
erosion  is  imcei l.im. 

(iiilly  erosion  pioblems.  as  conli.isled  lo  siieamb.mk 
erosion,  occur  al  loc.ilions  having  a wide  range  ol 
lopogiaplnc  ,md  physical  l.ind  characlei islics.  Iheie  aie 
a imnibei  ol  localized  -ne.is  that  have  sigmlicanl  gnily 
erosion  problems  lhal  will  require  pio|ecl  ty  pe  aclion 

Il  IS  esinn.iled  lhal  ne.nly  SOO  .icies  aie  lost  eaeh  yeai 
lo  voiding  and  lo  de|iieci.ilion  by  gnilies  ol  the  size  and 
nainre  lo  rev|nne  consnleialion  ol  piojecl-lype  .iclion  lo 
lieal.  Ihidei  cniienl  coiklilions,  average  .nnm.il  losses 
due  lo  gnily  eiosion  aie  esinn.iled  lo  be  S7.''l  ,000. 


Water  Supply 

\j:iii.uliuio  i.oMsiiiiiie\  ilic  hiigosi  w;iici  iiMiij: 
imliisliy  in  llu-  Milihasm  \(;iKiillnral  ik-volopincnl  was 
bc>;nM  In  calllc  laiK'lu'is  ami  h>  liomcslcailors  wlio 
allcmpU'd  di\  laimni^.  Development  ol  niigaled 
larmnij;  m llie  snbbasm  dales  liaek  to  the  ISSO's  and 
IS'iU’s  when  some  ol  the  I'nsi  diversions  were  made 
liont  slieams  lor  the  latsmj:  ol  crops.  I arge  diversions  by 
private  pumps  began  about  ISH.V  Hie  passage  ol  the 
t'arey  Act  in  IN'^14  added  impeliis  to  the  expansion  ol 
irrigation.  I here  are  currently  .',.'74.00(1  acres  ol  crop- 
land in  the  snbbasm  ol  which  I .O.D  .000  acres  aie 
iriigated  and  d..'4,k000  acres  aie  dry  tanned  AbonI 
157,000  acies  ol  pasture  and  range  are  also  irrigated. 
Most  ol  the  irrigation  is  accomplished  ihrongh  msti- 
liitional  airangenients.  but  there  are  an  increasing 
nnmbei  ol  operators  who  provide  then  own  systems, 
pumping  Ironi  eilhei  streams  oi  gionnd  walei  I ederally 
constructed  systems  accomil  loi  .512.000  acies,  or  2(> 
percent  ol  the  total.  Some  ol  tins  land  Is  liirnished  only 
a supplemental  walei  supply.  Ilie  balance  ol  the  total 
was  developed  by  the  Stales,  corpoialions.  coopeialive 
ventures,  irrigation  disiiicls,  oi  olhei  I'oims  ol  pio- 
motional  oi  owiiei  onenied  orgaiii/ations. 

An  analysis  indicates  that  about  1.42.5,000  acres 
could  be  served  by  existing  systems.  This  is  about  20 
percent  greater  t/ian  the  area  nortnal/y  irngared,  and 
points  to  the  tact  that  improvement  ol  the  existing 
systems  maybe  an  elleclive  way  of  increasing  output  or 
el  liciency . 

I he  principal  deTiciencies  noted  are  walei  shortage, 
and  or  land  developineni  in  excess  of  water  supply, 
inadei|uate  rotations  including  those  for  nonirrigated 
crops,  seasonal  weather  problems,  and  excess  water  in 
the  vul  The  potential  ol  tins  land  can  be  enhanced, 
however,  by  rehabilitation  ol  the  systems.  Some  could 
be  restored  to  regular  imgation  service  it  the  water 
supply  and  disposal  systems  weie  improved.  In  many 
cases,  the  only  solution  to  lale-season  water  shortages  is 
storage  in  the  headw  aters  ol  the  smaller  Iribiilaries. 

Livestock  water  supply  use  approximates  20.()00 
acre-leet  per  year.  Approximately  5S  percent  of  the 
demand  is  met  Irom  surlace-waler  sonices  and  42 
percent  Irom  ground  water.  Problems  associated  with 
livestock  walernig  are  the  deieiioialion  ol  slieambank 
vegetation  and  erosion  which  occin  m heavily  used 
watering  areas. 

Ol  the  77  municipalities  and  villages  in  the  snbbasm 
in  I‘>(i5.  ()5  of  them,  having  an  aggregate  population  of 
l'M.(KK)  persons,  were  served  by  public  water  supply 
systems.  Rural  people  either  develop  then  own 
individual  water  systems  or  are  served  by  the  extension 
of  central  water  systems.  Dross  water  wilhdiawals  lor 
these  purposes  approximated  .5.5 ,()()()  acre-leet  m I‘>(i5. 


Many  indiisliies  obtain  then  walei  Ihrongh  municipal 
water  supply  systems,  but  the  larger  water  consuming 
nidusliics  generally  develop  then  own  supply.  Iwenty- 
six  indiisiiies  in  the  A'ellowslone  Siibbasm  lepoiied 
mdividii.il  water  supplies  in  a l‘)()5  survey,  PiesenI  uses 
ol  Water  lor  nidistrial  purposes  are  contmed  piincipally 
to  IheiniaTelecliic  power  piodiiclion  and  the  processing 
ot  agiiciillni.il  and  nnneial  piodiicls.  In  gener.il. 
mdiisliial  users  divert  substantial  i]iianlities  ol  walei  and 
leturii  It  to  the  stieani  in  the  same  general  locality  with  a 
lelalivelv  small  consumptive  use.  Theimal  poyyeiplanis 
are  using  about  ‘t7.()(IO  acie-leel  annually  but  less  than  I 
percent  ol  this  is  consiimed.  lire  pelioleiim  ai.d  ninieial 
mdiistiies  divert  about  7(>.()0()  acie-leel.  the  sugar  beel 
reinnng  mdiisliy  diverts  about  I l.(KK)  acie-leel.  and  all 
olhei  mdiisines  combined  divert  an  additional  7.5.0(10 
acre-leet. 

I he  cinienl  demand  is  satislied  '(4  percent  by  snil.ice 
walei  and  ('  peiceni  by  gionnd  water.  One  watei  system 
IS  piesenlly  inadequate  because-  ol  the  c|nanlity  ol 
available  walei.  but  all  systems  have  adequately  Heated 
water  supply.  Iloyvever.  an  nnpioved  e|uahty  source 
would  be  desirable  lor  tom  central  water  systems. 

Electric  Power  Generation 

In  recent  yeais.  the  demand  lor  poyver  in  the  snbbasm 
(las  exceeded  (he  installed  cafiacity  .md  energy  pro- 
duction. In  |0()5,  about  one-thnd  ol  the  energy  used  in 
the  subbasin  was  imported.  Although  this  area  is  usually 
associated  yvilh  hydroelectric  power,  only  about  20 
percent  of  the  ISS  niegawalls  installed  in  the  snbbasm  in 
I'lnS  yvas  ol  this  type.  The  balance  ol  the  capacity  was 
in  iheimal-elecliic  plants,  burning  coal,  lignite,  oil,  and 
gas.  However,  most  ol  the  impoiled  eiieigy  came  Ifoin 
hydio-plants. 

I he  balance  between  thermal  aiul  hydro  lor  the 
existing  situation  is  .dieted  by  completion  ol  tyvo  plants, 
one  hydio  (Yellowlail.  2.50.000  kiloysatlsi  and  one 
steam  (Montana  I’owei  (■onipany's  J.  I Coielle. 
)<'((),(X)0  kilowatts).  Yellowlail  I’myei  I’lant  was  placed 
111  service  m I‘>(i7.  and  the  Coielle  plant  yveni  on  the 
line  III  late  l'*(>s  At  the  present  lime,  installed  c.ii'acilies 
III  the  snbbasm  aie. 

Hydro  2b.S.()0()kw  T"”  percent 

Theimal  .5.5().(M)()  kw  5.5  |>ei cent 

Total  (ilK,2()0kw  lOOpeicenI 

The  niajoi  suppheis  of  electiic  eneigy  in  the  subbasin 
all  liave  transmission  systems  connected  to  plants  in 
adjacent  basins,  so  the  question  ol  installed  eapacity 
within  the  basin  is  somewhat  academic.  In  a short  lime, 
however,  it  is  expected  that  the  subbasin  will  become  an 
exporter  ot  energy  due  to  the  potential  of  the  coal 
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In  Vddilion  To  OiIkt  I’tirpoM's.  N elloss  l;iil  Dam  and  KoM  noir  I’rmido  1 or 
lU drooli'i. Irii  I’ower  Prodnclion 


Fish,  Wildlife,  and  Recreation 

Uilillile  inakrs  nsc  ol  ncaiK  t ' million  ai  u's.  oi  0.4 
pciiL-iil  ol  iIk-  MihhaMii  auM  ()nl\  ^ '.IIIMI  atiov  ol  land 
au'  used  csiIiimu’K  Ioi  lisli  and  wildiik'  I lowovoi . 
viitiialK  all  ol  llif  ' (IIHI  a.  ii'v  ol  naloi  III  llic 
■■nliliasiii  all'  laliial'li'  in  vniii'  uai  lo  lisli  and  uildllli' 

I III'  o|ipiii  lillilH  Ioi  lold  viali'l  llslilim.  Illoslk  loi 
lioiil  ii  atiiiiidani  and  a siilislaiilial  pai  I is  ol  i'\i I'pl ion- 
alls  Ini’ll  ipialilv  (Ini'  liiiiidii'd  lliiili  loin  mill's  aii' 
(fool  sdi'anis  III  luliiiii.tl  iinponanu'  01  I lass  I ( lass  ' 
stii-ains  ol  <lali'ssidi'  iinpoilaiiii'.  ainonni  lo  -4  In  mill's 
Slii'anis  ol  loial  mipoilaini'  anoniil  loi  llio  u'lnaindi'i 
ol  ilii-  ilassilii'd  mill's  Soiiii'svlial  less  llian  .'( II I si  1 i-ain 


mill's  ail'  pollnli'd.  and  liaic  no  lalnc  as  a IisIk'u  In 
adililion,  llii'ii'  ail'  almosi  .'..''llil  mill's  ol  iiiii lassil led 
slii’anis  III  N I’llou  sloiii’  I’aik  llial  pioside  alnnnlanl 
llslinii.’  Ilk'll'  is  a total  ol  .'O's.llllli  aiii’s  ol  lakes, 
leseivoiis.  and  ponds  m llie  snM’asin  itk Indiiiu  " I linil 
aeii's  ol  lakes  inside  "l  elloss slone  I’aik  iiliiili  |'io\iile 
lisliiii};  oppoilnmu 

I lie  Nellousione  Kisei  lias  Iseen  leioum/ed  loi  iis 
ii’i  lealional  sieiiilkanee  and  poienlial  l'\  pioilamalion 
ol  iJie  \lniil.iiu  .Si.iie  I i.iiiii-  and  I isli  I lepai  lineni  Iis 
tills  pioilamalion.  llie  mei  sias  desiimaled  a'  a liee 
llouiiii;  ii'iiealion  isalensas  llie  \1onlaiia  Senate  and 
House  ol  |{epiesenlaliM’s  mliodiiieil  .1  |oml  lesolnlion 


I 


,i|  j'lil'lu  I'lilkv  iciz.iulmi;  m.imu-ii.iikk-  ol  llu.'  uiUi.)iio 
luUii.il  UmIuii''- 111  ilic  I'lliiu ^U'IU'  Kim'i 

l iiiu’nl  um'  I'l  lliv'  Mihl'.isin  I|'Iu.m\  ilm.'s  imi  ,ippiii:ii.ii 
^.ip»KII\  SlIlMlIlN  .IK*  U!lll/l*li  -ll  .itk'lll  piMiClll  lit 
. .ip.u  ll  \ . liki'IS  nil  ■ .Mill  ll  'U  l.lllil  l■l^ll■''  .ll  111  pi’Kl'llI  . .Hill 
llli'llllt.llll  l.lki's  .ll  ('  pHUt'lll  Ilk'  li'W  ilflHlH  111  IIM.’  Ill 
IIII'IIIII.IIII  l.ikik  Is  piiikip.ilK  .Illli  nil.il'li’  111  ilk’  liiiillikl 
.kkOss. 


Mjgli  Oiulilv  I null  l isliiiig  K lypk'iil  <>t  llic 
Siihlkisin 


IVspiU-  Ilk-  u-l.itiu-  oxidloikC  111  Ilk-  lishing  u.ilois  nl 
ilk'  Mltili.lslll.  Il.llnkll  pint'loills  1.'\M.  .Sciimis  Sl'ill- 
Hk'iil.ilkm  111  siK'.iiliN  IS  ll iiiiiiinii . ii'siillliig  holli  liiiiil 
ll.llllkll  snll  ilkll.kli'llsiks  .Hill  lllipiiipi'l  l.llkl  IISI- 
I )i'H. Ill-ling  III  sliiMiiis  li.is  bi'i'ii  iiikl  kill  iiHiliiiiii'  111  hi'  .1 
si'iimis  piiihli'iii.  Wjsli's  limil  li'i'illnls  jiiii  ml  .iiiil  gjs 
lipi'1 .1 1 ll  Ills,  i' \ li'llsll  i'  pi'sl  k'llil’  list*,  .ilkl  illlHili  ipiil  lllki 
iililiislii.il  u.isl'.'s  .111*  .ilsii  n'liiglil/ctl  ['iinhli'iiis 

Ilk'  siihh.isiM  Is  kkli'K  kiiiiuii  .Ilkl  111  li.illiiiHil 

iiiipnil.iiiii'  111!  ils  milsl.iiiiliiig  hig  g.inii'  liiinliiig  Di-i'i. 
.Illlt'liipf.  .Hill  I'lk  .III-  ilk'  lllilsl  IHipiHl.llll  spiVIl's.  Ullll 
Ik'. II  HIIIIISI'.  HIIIHHI.IIH  gll.ll.  .Hill  hlglmlll  Slk'l'p  .llsil 
liilHIll  hill  III  It'ssi'I  .ihllHlI.lHll  I Ill'll'  Is  .1  unit'  l.llk'IS 
111  sIH.lll  .IHIIH.lh  .Hill  g.lllk'  hluls  I 111  hi'lll  hig  .Hkl  siH.lll 
u.lllli'-  ilk'  sIlhh.isIH  piiitlilfs  lippi  ll  I Hull  k's  illllkllll  111 
iii.ilili  .iliiiiisl  .iiivvvhi'ii'  III  111'.'  N.iliiiii  \\  .III!  h i\\  I ll' 
Slllllil's  .III'  llllllll'll  III  ivt  I't  I'l  . hl'i.lHSl'  111  llll'  l.lik  III 

H.llHI.ll  ill'll  Hllh  .Hill  ili'li'liipi'll  ll.lhll.il  .III'.IS 

\l  llif  pii'sfiil  link'.  Ilk'  u'siiHlu's  .lit'  Ill'll  .ihli'.  HI 
gliiss  HHIIlhi'Is  In  IHI'I'I  ilk'  ili'HHIHil  \ll.lll 'Is  nl  Ilk' 
.H|'pll -ill'lll.lllll  It'l.lllnllsllip  ills.lnsi's,  linili'li'l  lll.ll  hig 
'.I.IHH'  l‘,  nil  till'  li'lgt'  111  l.llllllg  slinll  nl  Hl't'lls  .Hill 

ll .ili'i Imi  1 .ill I'.kli  li.iii'  l.illi'H  'linil 

Slll.llmll  Is  1 1 iHslili'll'il  In  hf  ilk*  gli'.lli'sl  sHlgll' 
ilt'pii'il.illHg  lllllik'lki'  nil  ilk'  spml  lislk'll  nl  ilk' 
Vl'IliilVSIiiHi'  Sllhh.lsHI  ll  IS  piHll.lllIl  li'l. Ill'll  III  H.llHI.ll 
pIll'HilIHl'H.I.  hill  .llsii  III  I'.lll  III  pilnl  II I Ig.ll  lull  .Ilkl 

'(H 


gl.i/HIg  I'l.klki's  nil  Ilk'  I'inillhli'  Mills  n|  ||n'  .lli'.i  I lie 
N'l'llnii  Slniii'  Klli'l.  .IS  .III  i'\.iHI|ili'.  Is  si'iiniisll  .illt'iii'il 
hi'lnii  I .iHii'l.  Mmil  . In  sill  I'lili'iiiig  liniii  llie  I l.iiks 
I m k k ll  I'l 

l‘iillill|nH  Is  .ilsn  .1  piiihli'HI  111  ilk'  siihh.isiH.  mHIIHg 
liniii  .igi  k'llil  111  .ll . iikliisl  1 i.il,  .Ilkl  ilniik'sUi  soiirn's 
I’nllllllnil  iilli'H  .llli'ils  ilk'  liHlil  ill.HH  111  HIllH.llllli' 
sklgi'S  nl  llsh  hi'lmc  ll  IS  .ipp.Hl'Hl  III  Ilk'  .klllll.  .mil  Its 
inllllnl  Is  Hslialll  illllli'llll  I li'llllli'IHIg  IS  .1  I'liIIHIinll 
niiiilli'Hii'.  mill  li'silll.iHl  li.HHI  In  llsh  lliimigll  IH- 
I'lOasi'il  W.lli'l  li'Hipi'l.llHli's.  gli'.lll'l  I'liHiL'IllMlIilH  nl 
pnllllUlHIs.  .Hkl  ll'lllli'l'il  llllllg  sp.lil' 

SlHi'i'  Hliisl  III  ilk  illkks  HI  'l  I'lliiil  slniii'  Sllhh.lsHI  .III' 
Hllgkilnll  . llll'  liii'lll  pilihll'ins  li'lli'il  kllgl'l  Il'glnll.ll  .Hill 
lUllliHKil  illllkllllli's.  Loss  nl  lli'sliilg  Ikihil.il  .mil  ilmiiglll 
.III'  llll'  inn  piiikip.il  i.iusi's  nl  Inn  n.ili'ilnnl  immhi'is 
l.ni'al  maii.igi'iiii'iil  and  ili'Vi'Inpmi'iil  pingi.mis  i.iii  Jn  iin 
iiinii'  ih.iii  .illi'iiipl  In  m.iml.im  |inpiil.il  inns  .mil  siistam 
ili'siiahli'  si'.isoHs  .mil  hag  liiiiils. 

Ills'  inlal  l.llkl  aii'a  tli'vnli'd  in  niililnni  ii'iii'aUnii. 
nllii'i  lliaii  liimlmg  .mil  lislimg.  m llie  siihhasin  is 
|d,(,S';,l)l)0  .kit's,  Ol  lll.ll  .minimi,  llu-  land  di-dii.ili'd 
piimaiili  In  ii'iii'.ilinii.il  use  is  1 .40.S,II0()  aiii's.  and  ilk' 
.lli'a  mli'llslli'll  ill'll' In  pi'll  Ini  li'i'IC.ilinil  .illinmils  In 
14.01)1)  .k'li's.  I.iigi'  li'di'ialli  .klmmisli'ii'd  aii’as. 
liklililmg  \ I'lliin slniii'  \aliniial  I’. ilk.  ciglil  iiatiniial 
Inii'sis  .mil  gi.issl.mds,  .Hit!  llio  piihlii  dnm.im.  .kuMiil 
(ni  '>(<  (kfi'i'H)  III  lilt'  li'i'lt'alliiHal  land  .Hi'.l. 

Ill  llll'  N I'lliin  siniii'  Siihh.isiH  llii'ii'  iii'ie  si'ii'ii  lipi'  I 
ii'i'Ii'alinii.d  .III'.IS  mii'lltnili'd.  I .'O  nl  ilk  lips  II.. Hid 
o5  lipe  III  Ilk'll'  ail-  .1)1  I'slim.ili'd  (o  State  and  Ine.il 
p.iiks  piniidmg  l.kllilies  Ini  hnlli  l.iiid-  and  n.ilei- 
•niieiiled  lei'iealinii.  .md  all  iiikiumled  iiimihi'i  nl 
piii.ileli  nulled  deielnpmeiits.  I lie  siihh.ism  iniil.iiiis 
imllinii  aeies  nl  n ildeiiiess-li  pe  aie.i.  mns|  nl  il 
siuialed  nillilii  Vellnii  slniie  \.itlnii.il  I'.iik  .md  llie 
seii'i.il  iialiniial  Iniesis. 

Ilieie  .lie  In  iii.iim  I edei.d  leseiiniis.  eiglil  iii 
Winmiiig  .md  Inn  m Mniil.m.i.  null  I 2.' .01111  land  aeies 
and  s I .000  n.ilei  suilaie  .leies.  null  Iliiee  nl  lliese 
lesi'iiniis  ale  .ip|'ii'i  l.ihli  deii'lnped  Ini  leiie.iOnii. 

,'V  Ill'll  ll  l ie. lied  .iie.i  expeiled  In  he  .m  niilsi.mdmg 
.illMilinii  IS  Ihe  lilgliniii  (ailinii  \.iliim.il  Kii  le.ilinii 
are, I,  le.iliiiHig  ^ellnnl.Hl  D.mi  .md  Keseiinii.  Ilieeili 
nl  liillmgs  piiiiidt's  .111  eMeiisiie.  nell  h.il.iiiied 

Ii'iie.ilinii.il  sisleiil  nillmi  ils  enipni.ile  limils.  Ihe 
piii.lle  si'i'lni  li.is  .iln.iis  l.ikeli  all  liiipni l.iiit  I'.iil  111 
ii'iie.ilinii  III  llie  .iie.i,  Ils  piiikip.il  hiismess  is  lhal  nl 
liiiiiislimg  Indgiiig  and  seiike  l.ii  limes,  snimiiimg  pnnis. 
,md  iiiiii'essiniis 

Inimsls  dniiiHi.ilt'  llie  leiM'.illnii  s,eiie.  uilli  74  pel- 
eeiil  nl  llie  Inl.il  deiii.iiid  lisled  ,is  iinii-iesidi'iil . .md  iiinsl 
nl  Ihe  use  niiiiiimg  dmiiig  ihe  ' siimmei  mniiihs 
liillmgs.  \lniil  lepieseiils  ihe  mill  .iie.i  nl  inikeiili.iled 
lesidi'Hl  dt'ill.md. 


\ii  onK'ieiiii;  pii't'k'in  is  Ills'  liiyliK  iiiil'.ii.ma'il 
I'U'SMIK'  «'M  'I  I'll.lVS  slOIK'  N.lllOll.ll  I’.llk,  SMill  .1  IK'l'sl  lot 
.lllllllh'lljl  I'l  Sllhslllllk'  iipi'iiIlllMIlK's  lll.ll  will  s.lllsl) 
p.iik  oiu'iiU'sl  sk'm.nuls 

Land  Conservation  and  Drainage 

( IMK'lllls  ' j llllllloll  .Isis's  ol  ills'  pilS.lls'K  msils'sl 
l.lllsis  III  ills'  SI1I1I1.ISIII  .US'  llSs'll  loi  slop  puulllslloil.  J4..' 
Mllllioil  .Isis's  .US'  liss'sl  loi  p.islilis'  .illsl  I. nips'.  I Illlllloil 
.Isis's  .US'  III  lols'sl  .liui  uoosll.lllsls.  'I  I tlliius.lllsl  .Isis'S  .US' 
III  Ollis'i  .ipilsilllur.il  liss's.  .Illsl  25'*  llioiisriiisl  Jsis's  .US'  in 
lll'll-.lpl  Is  nil  111  .il  liss's.  \hoill  oils'  Illlllloil  .Is  is's  ol  s iop- 
I. Illsl  .Illsl  I ■s''  lliollvlllsl  .Isis's  ol  p.lstllls'  .mil  I.llips'  .US' 
lllip.ils'sl  .illllil.ilh  \ll  aslslllloll.il  ^.V'S  llioiis.iilsl  .Isis's  ol 
l.iiisl  is'ss'lSs'  iiils'lliiills'lli  applis.ilioiis  ol  iiiipalioii  ss.ils'i 
M'llUl  I V.'s  Illlllloil  .Isis's  ol  I s'sis'l.ll  lallsl  IS  liss'sl  loi 
.lpllslllllU.il  pillf'oss's.  04  Illlllloil  .US'  pl.l/s'sl.  .Illsl  4.5 
Illlllloil  pioslliss'  lols'sl  pioslusis  .All  .islitllloll.il  I 4 
Illlllloil  .Isis's  ol  t s'sis'l.ll  l.lllsl  .Us'  liss'sl  loi  IIOII- 
.Iplls'ullui.ll  I'Uiposs's. 

Ol  ills'  5 4 Illlllloil  .Isis's  liss'sl  lor  siopl.iiid,  ' I iiiillioii 
JsIS'S.  ol  'I  I |ifiss'lll.  .US'  siill.lhls'  loi  siisl.illls'sl 

siillis.illoii  ssilli  piops'i  iii.iii.ips'iils'lil  .Illsl  soiiss'lsalioil 
iils'asuis's  I lis' is'iil.illlliip  I lliousaiisl  .isls's  ol  siopl.liisl 
.US'  liol  sUll.lllls'  loi  s'sUllimiOlls  S'ullls.llloll  SMillOUl 
siisl.iinillp  sl.illiaps'  111  ills'  soil  Is'souiss's.  Coins'rss'K . 
.iboiil  J.5  Illlllloil  .ISIS'S  ol  pasluis'  ansi  laiipc  ars' 

plissis.ilK  sUll.lllls'  .Illsl  can  bs'  liss'sl  loi  suslaiiis'sl  slop 
pioiluslioii  SMili  piops'r  iiiaiiaps'iiis'iil  aiisl  soiiss'ivalioii 
ills'.isiiis's 

W Mill  aiiii  ss.ils'i  s'losioii  ss'ilousK  alls'sl  lailils  ill  ills' 
siibbisiii  lliroiipli  ills'll  OSS  II  s'lloils.  .mil  ssilli  I s'sls'ial 
Is'sliiusal  assisiaiiss'  aiiii  sosl-sli.ii  iiip  as.iilabls'  lo  llis'iii. 
Ills'  ossiis'ls  .Illsl  ops'ialois  bass'  iiislalls'sl  asls's|Uals'  sou- 
ss'is.iliori  iis'.iliiis'iil  .mil  m.iii.ipi'iiii'iil  on  II  4 million 
asis's  ol  ills'  I'lis.ils'  apiisiilliiial  laiisls  M.maps'iiis'iil  lyps' 
pi.isliss's  oil  td.N  Illlllloil  asis's  aiisI  iiis'sli.misal  oi 

ss'ps'laliss'-is  ps'  pras  liss's  on  5 4 million  acrs's  ars'  iis's'ils'il 
lo  pios Ills'  .iils'i|U,ils'  Is'Vs'ls  ol  siuiss'iv.ilioii  lii'alllli'lil  .mil 
iliaii.ips'lils'lil , 

On  Is'ils'ialls  ossiii'il  l.lllsis,  7I  ps'isi'iii . oi  KI.S  millioii 
asrs's  all'  sUiii'iills  .iili's|Uals'ls  Irs'.ils'il  anil  lu.m.ips'il  I lls' 
ii'ni.iinmp  4 4 million  asrs's  m Ills'  subbasm  iii'i'il 

impioss'il  soiisi'iv.il ion  lii'.iliiis'iil  .mil  maiiaps'iiis'iil  loi 
suslaiiii'il  iisi'  ssillioul  ili'ls'iioijlion. 

lbs'll'  .US'  .ippioMiiiali'ly  44 1 lliousaiisl  asis's  ol 
.iprisullmal  laiiil  m lbs'  siibb.ism  sub|s'sl  lo  s'xsi'ss  svals'i 
piobli'iiis  I Ills  IS  s'xslusivs'  ol  Ills'  I 7(l  lliousaiisl  asis's  ol 
l.iiiil  svilli  an  s'Xs's'ss  ssali'i  piobli'iii  sauss'il  by  inipalion 
ssals'i  dial  IS  msluili'il  m suiri'iil  iiripalioii  sysls'iiis. 
( iirri'iilly.  Id'l  lliousaiisl  asrs's  ol  sropl.mil  liavs  bsi'ii 
pioviils'il  wilb  asls'iiuals  slram.ips.  Ol  Ills'  ii'iii.mimp  5.52 
iboiisaiiil  asK's  suh|i'sl  lo  s'xscss  w.ilcr.  57  iboiisaiiil 
asrs's  .US'  soiisiili'rt'il  poli'iilially  smlabli'  ami  Isasibls  lo 
ilram.  Nous  ol  ibis  .iis'a  is  siiris'iilly  siillivali'sl  An 


.islsblioii.il  52  lliousaiisl  asis's  ol  |i.isiuis  .mil  i.iiips  .uni 
Ills'  iboiis.iiiil  .mss  ol  lols'sl  .mil  iioosll.mil  ais  sub|si.l 
lo  piobls'iils  ol  s'XSs'ss  is.ilsi  aiisI  .us  suil.ibls  bu 
soiiisisioii  lo  sulliialsil  uss's  lbs'll'  ais  no  pioiip 
liiamaps  iisssls  iii  ibis  subb.iMii. 

\boul  2.'sS  lliousaiisl  asis's,  oi  0's  psi si'iil . ol  lbs  laiul 
mill  s'XSs'ss  isaisi  pioblsiiis  .us  sousuls'issl  mls.isibls  lo 
iliaiii  Ol  dlls  lolal.  ibis's'  buiisbsil  .isiss  .us  siiiisulK 
iissil  loi  sio|il.msl  ami  sboulil  bs  soiivs'i Isii  lo  iioii-siop 
uss's.  Ibis  .mil  lbs  is'iiiaimlsi  sboulil  bs  usssl  bu  pia/iiip 
.Illsl  Mooill.imls  ami  manapsil  lo  ulib/s  ils  ualuial  labis 
.IS  IV ililbls  b.ibil.il . 

Planning  Objectives 

Ills'  s'soiiomv  ol  lbs  subbasm  is  laii  m.ilsiial  oiisiilssl 
mill  ni,i|oi  s'liiplowiii'iil  III  api isulluis.  niiiisial.  ami 
loissi  mslusiiis's  \s  IS  lbs  s.iss  mill  lbs  I ppsi  Missouii. 
lbs  A'slloii sloiis  Subbasm  is  sp.iissly  populalsil  mill  a 
ilsiisiii  111  l'i(ii)  ol  Isss  ib.m  loui  psisoiis  (is'i  sspiais 
mils.  Uilbiips.  \loiil,.  mill  a populalioii  ol  (i5.ii(ll)  m 
l'l(.()  IS  dll'  onli  blips'  soiiimuuili  in  lbs  subbasm  ami 
lias  iisaili  25  psiss'iil  ol  lbs  subbasin's  populalioii. 
lissauss  ol  lbs  loll  populalioii  slsiisiii  . lbs  isbiliisli 
small  l.iboi  lorss.  ami  psiisi.illi  loii  soiisunisi  pioslusl 
sls'iiiamls.  ps'iisi.il  m.iiml.is liii iiip  lias  ami  mil  soiilimis  lo 
bail'  a sompsliliis  ibsaili.ml.ips  mib  oilisi  mois 
po|'ul,ils'u’  si'sbons  ol  lbs  ii'pion  .mil  lbs  Nalion.  .Sonis 
asliaiil.ipi's  sill  sxisi,  boiisvi'i.  m lbs  piossssmp  ol 
apiisulluial  sommoililii's  ami  lbs  ilsislopmsiil  ami 
piosi'ssiiip  ol  lui'Is  III  lbs  subbasm. 

Ovs'i  oiis'di.ill  ol  dll'  lolal  so.il  is'ssiis's  III  lbs  N.ilion 
.IIS'  losali'il  III  soudis'.islsin  Moiilaiia.  noi  ibsastsi  ii 
Wyonmip.  ami  lbs  iissisiii  poiiioii  ol  lbs  D.ibol.is  Ibis 
is'pii'ssiils  ,i  m.issiis  i.iii  ni.ili'ii.il  bass  loi  lbs  polsiilial 
pioiiiislioii  ol  ibs'iiii.ilslssliis  I'oiisi.  siiilbs'lis  bs|Uiil 
ami  pasi'ous  lusls.  anil  so.il  slismisals.  As  psliols'iiiii 
isss'iis's  .US'  ilspli'ls'ii.  siiilbslis  [K'liolsum  pioslusIs 
soiilil  bs  ilsvi'lopssl  lioiii  lbs  so.il  lo  iiissl  ispioiial  as 
Ill'll  as  ii.ilioii.il  s'lii'ipi  sls'iiiamls  I aips  .imoiuilssil  so.il 
ami  ii.ilsi  .us  is'i|uiisil  loi  lbs  b.isis  piossss  In  oislsi  lo 
pioilusS  lUll.lllll)  baiis'ls  psi  il.ii  (bpil)  I'l  pasobiis, 
5l),(M)(l  Ions  ol  soal  ami  2S  iiiilboii  palloiis  ol  ii.iisi  psi 
il.iv  ( 'I  .IHIII  .ISIS' li'sl  psi  is.ii  I iioiilsl  bs  ii's|iiiissl  I sii  a 
plain  Ills  ol  4ll  ii'.iis.  souls'  5bll  iiiilboii  Ions  ol  so.il 
miulsl  bs  isipmsil.  lbs  sapil.il  iiiissiiiisiils  ii'i|uiis'il  ais 
also  vi'ii  bipb.  bi'iiip  S5(l()  uiilboii  loi  a pl.iiil  pioslusiiip 
KMI.ddd  bpil  ol  p.isolms 

lbs  poli'iili.il  loi  uiilusiii.il  ilsii'lopmsiii  ol  lbs  so.il 
is'ss'ivs's  ol  dlls  .lisa  .us  ssiiisiils'ts'sl  is'ii  piioil  null 
si'Vi'ial  l.iml  ami  ii.ilsi  oplioiis  m loiss.  .iml  il  is 
anils ip.ili'sl  dial  susli  ilsislopiiis'iil  mil  piob.ibK  l.iks 
plasc  III  dll'  iisai  liiliiis'  \s  ail  imlis.ilioii  ol  lbs  iialiiial 
lui'l  ii'soiiiss  availabls  lo  suppoil  susb  sli'ii'lopiiii'iil . 
labis  '7  pii'ssiils  ssiim.ilss  ol  isuiauimp  ssi.il  isssiiss 
.mil  lbs  amouiil  ol  kiionii  sliippabls  isssiiss 

sr«r 
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Tlio  'l 'cllov^sloiio  Siihh.isiM  IS  oMf  111  the  most 
imporl.iiil  .iKMs  lot  leeK'jlion  aiul  Unitisni.  Of  the  lol.il 
ti.ivel  jikI  tecRMliiiM  ilein.iiuls.  ahinil  7S  |x'ieeiil 
ungmali’s  tmin  nulsiilc  the  siihhasiii.  I he  gieatest 
ptopottion  111  loiiiists.  ahuiit  ‘hi  peitenl.  visit  the  aiea 
dutitii;  the  lime  lhioiij;h  August  peiiml  I lie  leeieatiuii 
ituliistis  . theielure.  siilleis  lium  seasuiiahts  vv  liieh  leiuls 
to  ilampeu  its  iiiipoitaiiie  loeallv  as  a ma|oi  eeoiiomie 
loiee  In  view  ol  the  extetisne  seeiite  attiaetioiis.  the 
eoiisuleiahle  lishmg,  liimlmg.  ami  olhei  leeiealional 
attiihules  ol  the  aiea.  an  oppoiiunils  does  exist  lot  the 
leeiealion  iiulusiiy  to  heeome  a mote  vital  pail  ol  the 
oveiall  eeononi)  I his  vs  ill  leqiiiie  a stienglheiiiiig  ol  the 
hasit  eeonoiiiv  ol  the  subbasin  and  an  extension  ol  the 
leereation  si-ason. 

I he  piiiieipal  planning  ob|eelives  lot  the  Yellowstone 
Subhasin  ate.  theichire.  lo  iiilensitv  agiieulluial 
prodiislioii  and  proves  mg  ol  agiieullural  piodiiels, 
development  loi  the  industrial  processing  ol  coal,  and 
expansion  ol  the  leciealion  and  louiisl  indiisliv  \Salei 
and  land  lesoiiice  development  has  a vital  role  lo  play  it 
these  ob|estives  aie  to  be  attained  While  il  is  obvious 
that  ceilain  ol  the  ma|oi  goals  aie  developmenlally 
oiieiiled  and  would  involve  a giealei  sonsuinplion  ol 
water,  env iioiimenlal  preservation  and  eiihaiicemeiil 
consideialioiis  are  also  nia|or  goals  and  iiiiisl  be 
integialed  into  the  plan  il  lull  advantage  toi  luluie  social 
and  economic  gams  is  lo  be  leah/ed  in  this  subbasin 

Because  ol  the  lelalively  inideideveloped  chaiaclei  ol 
the  subbasni’s  econoniy  and  ils  liememlous  envnon- 
meiilal  atliibiiles.  lormulalion  ol  a subbasin  liamewoik 
plan  required  a relative  dose  scrutiny  ol  allernalives 
Accordiiigly  . as  was  the  case  in  the  I lp[HU  Missouri,  plans 
niaxnni/nig  developmeiilal  as  well  .is  enviioinnenlal 
ob|eclives  were  loiinulaled  I roin  these,  a siibbasm 
tiaiiiework  plan  was  seledeil  which  more  nearly  meets 
all  signilicant  social  and  economic  ob|ec lives 

Specified  Non  Federal  Programs  and 
Modifications  of  Existing  Developments 

I or  the  same  basic  leavnis  previously  described  lor 
the  t 'pivi  Missouri  Subbasin,  it  is  antic  i|<aled  that 
private  iriigalioii  Iroiii  ground  water  sources,  the 
developnient  ol  recreation  by  the  State,  local  and  private 


seclois.  and  the  nislallal  ion  ol  l.nid  coiiseivalioii 
pi.icTices  will  lake  pl.ice  .it  vaiving  i ites  in  the  luliire 
l)evelo|nnenl  ol  hnnied  ground  vv  alei  niigalion  lot 
J?‘t.l)IH)  acies  by  the  piivale  sedoi  h.is  been  |'io|eded  on 
the  basis  ol  available  w.ilei  supply,  kind  siiil.ibihl  v . 
.ibihly  and  vv  ilhngness  ol  individuals  lo  assume  the  costs 
ol  Mich  development,  and  hisloiic  oi  enieigmg  liends  lot 
such  developnieni  Keciealional  developmeni  hy  the 
Slate,  local,  and  piivale  seclois  included  in  the  total 
lijinevvoik  plan  mchides  lands  .mil  l.icihlies  to  meel 
piojecled  luluie  needs  I he  extent  and  magmliide  ol 
such  developmeni.  involving  7(17.001)  acies  ol  land,  have 
not  been  consliamed  by  .my  l.iclois  ( onlmualion  ot 
private  l.md  conseivalion  piogiams  lellecls  the  pio- 
leciion  ol  hisioiic  liends  lor  nnplemenlai ion  ol  these 
measines 

Other  opportimities  (or  nicieasmg  the  economic 
elliciency  .iiid  the  How  ol  gooils  and  services  include 
modilicalion  ol  exisimg  niigation  systems  lot  conscnving 
w.ilei.  lediicing  opeialion  and  maintenance  cosic,  and 
mcieasing  .igiiculluial  production  (elliciency  gam),  the 
modilicalion  ol  Iwo  reseivons  to  niciease  then  sloi.ige 
capacity,  pioviding  lishmg  and  lecie.ilion  access  lo 
existing  leseivons  oi  oihet  bodies  ol  vvalei,  and  ex 
t'ansion  ol  a Osh  halcheiy  Impiovenieni  ol  existing 
litigation  systems  could  result  iii  elliciency  gams 
equivaleni  to  (i.S.OOO  acies  ol  new  iirigalion.  and 
signilicant  s,ivings  m o|X‘ialion  and  mamlenance  costs. 
I he  capacity  ol  Bui  lain  Bill  Kesc'rvon  on  the  Shoshone 
Kivei  could  be  increased  I ,H  1 .0(1(1  acie  teel  by  raising  the 
crest  and  inodilymg  the  oiillel  woiks  and  spill  • ay  I he 
addiOoii.il  ca(’acily  would  be  regulaled  pi'  '..iiily  lor 
iiiigalion  use.  but  would  also  h.ive  added  vahic.i  lor  Osh. 
wildhie.  leciealion.  and  (lower  o|veialion  Similarly,  the 
longue  kivei  Keseivoii  could  be  (novided  .m  addiOonal 
30<i,()(KI  acie  leel  ol  ea|vacily  lor  Hood  conliol  and 
iirigalioii  piii|vosc‘s  Additional  use  ol  existing  quality 
aieas  lot  tishing  and  leeiealion  could  be  piovided  with 
iiiqiioved  access.  Because  ol  ihe  vast  o|i|ioi tunnies  lot 
such  uses,  the  access  would  be  mmmial.  involving  about 
I.S(K)  acres  ol  land.  One  lish  hatchery  should  also  be 
e\(ianded  to  nnpiove  its  (iioductivity.  1 able  . IS  sum- 
maii/es  the  (ilivsical  tealiiies  ot  the  specilied  non- 
I ederal  (irogiains  and  modillcations  ol  existing  develop- 
ments included  as  a |<ait  ol  the  lolal  liamewoik  (vlaii 


imi 
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K’seivoiis  woukl  have  miliviilual  capacities  less  Ilian  llial 


Water  Control  and  Related  Land  Development 

\s  was  the  case-  in  llie  Upper  \lissonii  Suhhasin, 
walei  anil  lelaleil  lainl  ilevelopnieiil  plans  weie  loiinii- 
laleil  in  response  lo  ilie  planning  oh|eclives  I lie  key  lo  a 
developmenlal  pio):iani  loi  ihe  siihhasin  winch  sliesses 
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.imoiiiil  I oi  .1  plan  sIicsmmj;  ihc  cnvnunmcnlal 
I'bn't. live,  llic  lulal  vloiaj’v  capacily  ol  ilie  ciloil  syvlcm 
wiHikl  bo  loiluooil  lioin  |n^l  ovoi  ('  5 million  loio  lool  lo 
aboul  h4(l.(K)(l  aoio-lool  All  oilioi  plan  roaliuos  oT  looal 
llooil  piolootion.  bank  erosion  eonliol.  rlianiago,  laiul 
Jevelopineni  piopi.iins  loi  lisli,  uikllilo,  leerealion.  aiul 
l.iiul  eonseivalion  on  leileialU  owneil  laiuK  ,iie  iioneially 


eonipatible  willi  all  planning  oh|eelives  In  view  ol  ilic 
natiiial.  seenie.  and  oiliei  environniental  .illiibiites  ol 
llie  aiea.  it  is  nievilable  llial  llie  piineipal  eonlliels 
wiiiikl  be  belwecn  leseivoir  svsienis  and  ciniionincnl.il 
piesetvalion  eoiicepls  labk'  .''i  piesenis  llie  physical 
coiiiposiiion  ol  walei  and  lelaled  laiul  developnieni 
lealiires  loi  plans  siicssing  llie  ob|cclives  ciled 
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1 1 1 

( tr.iilc  Mahili/jtion 

SlriK  lure 

! 14 

K4 

|‘)4  ! 

14 

K4 

144 

1 \M)  01  \ 1 1 Ol'MI  \ 1 

Kl-i.  rc.ilinn  1 isli  \ UiliMiU' 

I.IMMJ  \l  1 

!4 

70 

4.7 

.70 

b4 

S4 

Surt.u c-\s .ilcr  Irrigation 

1 

1 I'llctal 

1.000  \c 

41 

X7 

179 

2^ 

71 

71 

\im-l  cilcral 

1.000  At 

142 

U4 

4h 

47 

47 

Puhlti  1 amJ  ( otiH'rvation 

1.000  \( 

77X 

:.72.7 

7.K9I 

77K 

2.723 

7.841 

As  slaled.  llie  principal  areas  ol  conllicl  belweeii  the 
lealiiies  shown  in  lable  .b)  are  hniiled  lo  magniliide  ol 
reseivoii  storage  and  emirofinienlal  corisideralions.  The 
envnonnienlal  consideralions  are  prniiarily  ilenis  related 
to  scenic  values  and  pieservalioii  oT  slieains  in  llieir 
exisling  slate.  In  order  to  nieel  some  porlion  ol  the 
ecoiioniic  objeclives  relative  lo  agriciilliiral  and 
iiuUisirial  economic  development,  reservoli  developmeni 
IS  necessary . Analyses  ol  the  reservoirs  oullined  lot  the 
economic  ob|eclives  indicate  that  a signiricaiil  poilion  ol 
the  economic  objeclives  could  slill  be  met  with  Ihe 
elimination  of  lour  inajoi  reservoirs  willi  iiulividiial 
storage  capacilies  greater  than  35.(X)0  acre-leel.  and  one 
small  reservoir  (under  2.5 .(KK)  acie-leel  capacity).  This 
reduced  the  total  storage  Irom  aboul  (i.5  million 
acie-leel  lo  2.1  million  acre-leel . The  goods  and  services 


(oregone  by  the  eliininal ion  of  these  reservoirs  wiould  be 
primarily  hydro-electric  generation.  Hood  control,  and 
nicidenla)  beiieriLs  from  slreaiiillow  regulation  It  is 
considered  that  such  action  would  provide  Ihe  best  plan 
foi  achieving  the  objeclives  for  the  aiea  Table  40 
sunimari/es  Ihe  physical  features  of  this  component  of 
the  subbasni  iTamework  plan. 

Surface  water  control  features  loi  the  subhasm 
framework  plan  inchide  7N  leservons.  ol  which  77 
would  he  multiple  purpose  and  one  single-purpose  The 
smgle-piirpo.se  reservoir  would  have  a total  storage 
capacity  of  .T.O(K)  acre-feel  and  W'ould  he  for  llood 
control.  Multiple-purpose  storage  ol  2.1  10.000  acre-feel 
would  he  provided  in  S reservoirs  lianiig  individual 
storage  capacities  greater  than  25.000  acie-feet  and  ('9 
with  individual  storage  capacities  less  than  that  ainoimt. 


Table  40  - WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT,  FRAMEWORK  PLAN 


YELLOWSTONE  SUBBASIN 


Teature 

I'nil 

Amounts 

1480  1 

2000 

j 

2020 

1 (('umulalivc  Above  C urrent) 

SI  KI  \(  1 W Ml  K (OMROI 

Storage 

^ 1.000  Af 

284 

h54  1 

2.117 

I.OA al  Protection 

Miles 

14 

20 

20 

Hank  Slubili/alion 

Miles 

28 

K7  1 

III 

( irjiU'  Slahili/alion 

Structures 

14 

84 

144 

LAND  1)1  Vfl  OPMI  M 

1 

Kckreation.  1 ish  and  VVildlilc 

I.IMMI  A( 

74 

70 

Surface  Water  Irrigation 

i ederal 

I.tMKl  M 

41 

87 

1.14 

Non-I  ederal 

UM)0  A( 

142 

144 

4b4 

Publit  l and  ( onwrvalion 

1 .IKIO  A( 

778 

2.727 

7.841 
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()t  ilio  ^.lin.lHH)  ,ii.ii.’leci  ol  sidi.ifii'  III  mill 
lipk'  piii pose  impoiiiuliiiciils.  724.0UU  .leic  leel  would 
Ih'  iii.kIuc  sloKijrc.  I .DIM)  jcic  leel  would  lie  |oiiil 
use  sioi,ij;e.  ,iiid  J'kvDIKI  .lerc-lccl  woiilil  he  eseliisive 
llooil  eoiiiiol  sioi.ipe.  I lie  loiiii  use  sloiuee  would  he  .is 
lollow  s 

liiij;.ilioii  ‘121.00(1  jueleei 

Muiiieip.d  \ liKiusliud  .Ss.OOO 

Keeie.iiioii.  I isli  \ Wildlile  5-4(>.000 

Mood  ( oiiliol  liieideiit.il  heiietils 

lioiii  leeulaOoii 

I oe.d  pioleelioii  iiie.isuies  .it  Duhois,  l.iiulei. 
riieiiiiopolis.  Woil.iiid  I ovell.  .iiul  hiilt.do  iii  W yi'iiiiiij; 
.iiid  I iviiij;slou.  Miles  Cilv.  loliel.  aiul  Ihlliiifis  iii 
Molilalia,  iinolviiij;  20  miles  ol  siieam  uii|iiovemeiils 
would  he  piovided  In  the  yeai  2000.  while  I 1 I miles  ol 
slieam  hanks  would  he  j'loleeled  ap.iiiist  eiosioii  hank 
slahili/alioii  measuies  would  he  loealei.1  prmiaiily  on  llie 
Uiiilioiii.  I’owdei.  .mil  N ellow  Slone  riveis. 

l aud  developmeiil  lealiiies  associated  with  lliew.ilei 
eoiiliol  lealiiies  ol  ilie  suhh.isiii  liamewoik  plan  meliide 
‘>v0(HI  aeies  ol  laud  .iioimd  leseivoiis.  wliieli  would  he 
used  pimiaiiK  loi  reeieaOoii  and  lisli  and  wildlile 
pinposes.  .All  iiilegi.d  pail  ol  llie  siirlaee  walei  systems  is 
die  developmeiil  ol  OO.S.OOO  aeies  ol  land  lor  iiiiitalioii. 
laud  eoiiseivalion  piaeliees  would  he  applied  to 
'.S‘>  1.0(H)  aeies  ol  lederally  owned  laud  jteneially 
losaled  III  die  loiesi  are.is  id  die  niounlamous  pail  ol 
die  suhh.isni. 


Environmental  Enhancement  and 
Non  Structural  Measures 


I Ins  elemeui  ol  the  plan  ineliides  these  addilioiial 
envnoiimeiil.il  lealiiies  iiol  iiieluded  in  die  inevionslv 
dcseiihed  elemenis  and  w liieli  eaii  he  a named  m 
lespoiise  111  die  eiivnonmeiil.il  oh|eelive  I he  same 


Sugar  Heels  F're<|iientlv  Are  (irown  On  Irrigated 
l.aiuls  in  Mnniana 


viewpoints  and  eoiisideialioiis  loi  noiisirueltn.il 
measuies  oiillmed  lor  die  I ppei  Missomi  Siihhasin  aie 
applieahle  lo  die  'I  ellowsloiie 

llie  eiiviioiimeulal  lealmes  meluded  in  die  loial 
siihhasm  liamewoik  plan  melude  sullieienl  walei  and 
sewage  liealmeiil  laeililies  lo  meei  die  needs  iii  eoii- 
sonanee  willi  eiileii.i  oiillmed  ni  pieeedmg  eliaplers;  and 
die  aei|uisilioii  and  developmeiil  or  maiiagemeiil  ol 
4(1.000  aeres  ol  wildlile  aiea.  loin  lisli  liatelieiies.  .'15 
miles  ol  seeiiis  livers,  iwo  speeial  use  leeieaoon  areas, 
.nid  .SOO  miles  ol  iiaiK  Otliei  maiiagemeiil  piograms 
melude  die  inepaialioii  ol  (i.5  llood  lia/aid  leporls 
eoveimg  40‘).(H)0  .leies  ol  llood  pioiie  lands  and  loresi 
and  pieeipilalion  maiiagemeiil  progiams  lli.il  would 
meiease  average  .ninual  w.ilei  vields  hy  145,(100  and 
5.'(i.0()0  aeie-leel,  lespeelivelv  lahle  41  siimmaii/es  the 
lealiires  meluded  ni  die  enviioiimenlal,  noii  siinelinal 
elenieni  ol  die  suhhasni  liamewoik  plan 


Table  41  ENVIRONMENTAL  ENHANCEMENT  AND  NON  STRUCTURAL  MEASURES 
FRAMEWORK  PLAN  YELLOWSTONE  SUBBASIN 


Vniminls 

1 cattirc 

1 nil 

1080 

2IM)0 

2020 

((  iimuiaOvc  \hoVi‘  ( urront) 

1 N\lKO\\!l  SI  \l 

Scw.ipcA  IM.ints* 

SumhiM 

ON 

’ll 

|00 

Siipplv  \ IrkMlincnt 

I IMIO  \|  'I  K 

(Ms 

1 .085 

1 ish  \ UiMhfk 

1 01  Ml  \( 

1 1 

4n 

1 II.MvIurks 

SuiiiIh-i 

A 

2 

4 

Sicnii  KiviTv 

Miles 

0 

0^ 

Siiinher 

0 

1 

> 

1 r jiK 

MtU-s 

4S0 

KOO 

800 

SOS  SIK(  ( n l<\* 

1 l«io(l  PLiin  Msina^'ctiu'iil 

\km 

I .(MMI  \( 

1 1 

40^ 

1 I<hm)  M.i/jrd  Kcporls 

SiiiniH'f 

1^ 

ns 

W.iKr  > Kill  Ifurc.i'k'N 

1 nfiNl  M.in.ijnimnl 

1 .000  \l 

I 

14S 

1‘fi’i  tpil.iiion  \1.in.i^K  iiu*nl 

1 ,000  \| 

SO 

2o7 

t Ini  luitrs  r'lslini:  pl.iiils 


in.t 


H. 


■d 
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( iriHiiul'Walci  ik’vdiipiTKMils  iiuliickxl  m llie  suhbasin 
IraiiK’Work  plan  aic  nciR'ially  Miiall.  M.aIliTi.'il.  and 
loiiliiicd  mostly  to  alluvial  aicas  adiacoiil  to  slrvarns, 
Allluuipli  willidiawals  ol  piouiid  walci  ,iro  larpoly 
fqiiivak’iil  III  sltvamllou  u iilid/avvals.  a f-'iouiiil  walv'i 
dcpk'tiiiii  111  10  pcivciil  was  assuiiR-d  to  iccopiii/c 

piohahk'  dvpk'lioM  ol  piouiid-walci  suppik's  lor  some 
aicas  where  reeliarjie  may  iioi  he  lulls  elteelive 

I able  4s  [iieseiils  walei  w illidiaw  ,ils  lor  vaiioiis  uses 
and  lesullmj;  deplelioiis  ol  siieamllow  and  jiiotmd 
walei  The  aveiajie  aiiiiual  depict loii  ol  slieamlTows  al 
llie  J020  level  appioximaies  1.^  million  aeie-leel , whieli 
leeojmi/es  an  addilioii  lo  sireamilow  ol  ahoiil  OKO.OOO 
aeie  leei  Irom  loiesliy  and  preeipilalloii  maiiagemeni 
proiuaiiis. 

sunnasm  s loiai  walei  supply  . 

Tabled?  LAN D USE  CHANG ES,  F R AMEWOR K PLAN  YE LLOWSTONE  SUBBASIN 


Priiuipjl  1 sc 

I 

Nol  l and  1 

so  ('hanges 

IU65IUH0 

19HO-2(MM)  ] 

2(MM)-2020  ! 

lOftS  2020 

( Tfiousand  Acres) 

lrri|!.iud  ( ropidiid 

♦ IWI 

♦ 24.2 

+ 1 .25 

+ 55S 

NtYn-irn^alcd  ( rtTpl.uul 

107 

- l.'i.S 

■ 102 

- 2(i4 

( orcsl  .ind  U «>iidl.nul 

- hO 

■ 1 1 .T 

■ I4h 

■ 2 14 

P.isluro  jnd  Kangc  j 

■ 272 

-42K 

■ 45H 

• 1.1  5K 

1 r.ins  . 1 rbjn.  \ Huilt-up 

+ (>2 

+ io.y 

♦ 11.7 

+ .2.25 

Olhci  iKn  . 1 \U  I . \ Other  1 veM 

+ 170 

i +.1 1 .s 

+ .2li2 

+ S47 

1 + 2(i 

I 

+ 42 

♦ 101 

Land  and  Water  Changes 

Nel  laud  use  ehaiijies,  as  pieseiiled  iii  lahle  42.  lelleel 
land  lequiiemeiils  Toi  lianspoi lal mu.  uihaii  and  huill  up 
aieas.  ihe  eomei sums  ol  uomiiipaled  ajiiieulluial  land  lo 
imgaled  sioplaiuls.  aiul  those  lands  lequned  lot  sink- 
luial  aiul  mana^eiial  plan  lealmes 

Walei  supply  studies  smulai  lo  those  toi  the  Uppei 
Missouii  Subbasm  were  made  lot  the  Yellowstone 
.Suhhasin  m oidei  lo  deleiuune  the  eonsumplive  use  ol 
all  waters  wiltidtawii  oi  diveiled  lot  Ihe  vaiious  uses 
iikTuded  111  the  subbasm  iTamewoik  plan.  ,\s  was  the 
ease  in  the  I ppei  Missouii.  lueieaseil  water  yields  Iroiu 
luluie  manairemeui  piogi.ims  were  Healed  as  iicfialive 
deplelioiis  to  w.iiei  sup)'l\ . oi  as  addilions  lo  the 


Table  43  WATER  WITHDRAWALS,  DEPLETIONS.  AND  OTHER  CHANGES 
FRAMEWORK  PLAN  - YELLOWSTONE  SUBBASIN 


! 

WiihdraNsals 

1 

1 

1 IX'plelions 

(iruund 

Surface  1 

(jround 

Surface 

Service 

I4H0 

2(MK) 

2020 

1 1900 

20(M) 

2020 

1980  2(KM) 

2020 

: 1980 

2(MK) 

2020 

(('umulative  Ah<ive  Current 

- Ihousand  Acre-feet  Year) 

irngjtion 

15 

4f> 

61 

6.2  7 

1.456 

2.06.1  1 

2 5 

6 

.107 

74  2 

1 ,0V1 

M\1  Rur.d  Domesin. 

3 

7 

451 

6.10 

1.078 

1 1 

T 

.120 

46  1 

811 

1 herm.ll  P>>^cr 

29.2 

706 

778 

K 

42 

HH 

J IVCVltH  k 

•> 

5 

9 

9 

19 

.12 

0 0 

1 

1 1 

24 

40 

1 .ind  ( on>v’r\jii<m 

5 

10 

17 

5 

10 

17 

VVctlarulN.  1 ish  .ind  Wildhic 

1 1 

27 

49 

1 1 

27 

49 

1 Viiporalhin 

47 

94 

1.26 

47 

94 

1.26 

1 ofevt  M.inagemcnl 

45 

• 1.26 

- 145 

4*1 

- 1 .26 

145 

PrcLip  M.in.igcmeni 

- 89 

267 

■ 5.26 

• K9 

- 267 

- 5.26 

lol.ll  1 

20 

Sf. 

77 

j 1.219 

2.5.19 

2.472 

.2  6 

9 

L. 

575 

997 

1 .49.2 

Costs 

I slimales  ol  lirsi  costs  aikl  annual  opeiation.  mamle- 
nanee.  and  replaeemenl  costs  were  made  lot  all  lealiires 
ol  the  subbasm  Ir.miework  plan  .\s  shown  in  liniiie  2.T, 
total  lust  costs  appioMinale  S 1 .7  billion  and  opeialion. 
mamlenance.  and  leplacemenl  costs  appio'iimale  S22.b 
million  annually  by  the  year  2D2II 

I list  costs  were  disliibiiled  also  lo  each  liinclional 
Hem  iikliided  in  Ihe  subbasm  liamewoik  plan  m 

|II4 


accordance  with  ciileiia  piesenled  in  chaplei  b I hese 
are  shown  m lifiuie  24  and.  as  can  he  noted.  Ihe  laii!esl 
shaie  ol  the  total  mvesimenl  would  be  loi  niiyalion.  al  a 
cost  ol  Sb.U)  million  I peicenll.  Tolk'wed  by  leciea- 
lion  .11  a cost  ol  S>l's  million  ITI  [vicenIL  aiul  land 
conservalion  al  a cost  ol  S2bN  million  I lb  perceiill. 

To  piovide  a luilhei  msi(;hl  lo  mvesimenl  lequiie- 
menis,  the  disliibiiled  costs  were  Tuilhei  disajijiiejjaled 
lo  rellecl  I cdeial  .ind  noiiT  edeial  cost  shaiiiij’ lelalion- 
ships  Based  on  cmsIuij;  lepal  and  prdicy  consideialions. 


■d 


Idl)le44  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY  YELLOWSTONE  SUBBASIN 


1 PI 

Function  1'  Total  1 

an  Features  With  Initial  i 

Federal  Investaent 

j 

i Son-Federal  Plan  F«, 

atureti 

Specific  1 

Allocated 

Joint 

(Son- Federal!  

Repayable  T Cost-Share 

1 Total 

1 Fed.  Grants 
4 Ass  1st ance 

Local 

(S  Millions) 



(>  Mill  Ions) 

Sp«clfl*d  Non-F«d.  and  Hoda. 

I 

1 

Pvt.  Grd.  Water  Irrigation 

^ ! 

7.  3 

7.  3 

State  & Local  kecreatlon 

436.  1 

1 74.4 

261.7 

National  K#creatlon  Area 

Private  Land  Conservation 

i 

1 24K.0 

124.0 

124.0 

Irrigation  Rehabilitation 

I 60. S 

60.5 

60.5 

! 

Access 

1 

1 

1 .6 

.6 

Refuges 

1 

1 

i 

i 

Hatcheries  ; 

I 

Reservoirs  I 

9.9 

9.9 

! 

35.9 

35.9 

Water  Control  and  Related  Land  | 

Single  Purpose  F.  C. 

: 11.9 

9.5 

1 

2.4  1 

1 

Other  Single  Purpose  Res. 

i 

Grade  Stabilization 

3.9 

3.1  ; 

.8 

bank  Stabilization 

3.  3 

2.4 

.9 

H.  P.  Reservoirs 

201.0 

(71.5)  1 

(129.5) 

(103.4) 

Water  >>uallty 

1 

Irrigation  | 

1 

1 

69.4 

69.4 

H k I 1 

i 

9.5 

9.5 

Power  j 

1 

Recreation 

49.0 

25.  3 

24.5  ! 

Fish  and  Wildlife 

i , 

25.  1 

{ 

Flood  Control 

1 

22.5  ! 

1 

Surface  Water  Irrigation 

104.3 

104.3 

104.3 

351.  3 

351.  3 

Croup  Drainage  ■ 

Public  Land  Conservation  [ 

1 19.9 

19.9 

! 

Environ,  and  Non-Scructural  | 

Sewage  Treataent  1 

36.0 

10. a 1 

25.2 

Water  Supply  4 Treataenc  | 

57.0 

' 28.5 

28.5 

Flah  and  Wildlife  j 

Watlanda 

Manageacnt  Areas 

i 

13.8 

! 6.9 

, 6.9 

Flah  Hatcheries 

2.6 

1.4 

1.2 

i 

Fish  lapoundaants 

Scenic  Rivera 

3.2 

3.2 

Trails 

.3 

.5 

Flood  Plain  Hanageaant 

1.2 

1.2 

59.4 

1 

59.4 

Poraac  Hanageaenc 

.8 

.8 

j 

Praclp.  Managaaant 

19.9 

19.9 

Totals 

441.6 

308.5 

129.5 

268.2 

5.6 

1.245.4 

3«4.(i 

900.8 

1965-2020  Total:  1.689.0 
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Tcible45  FRAMEWORK  PLAN  FOR  1980  YELLOWSTONE  SUBBASIN 


! 

Initial  l irM  Costs 

Annua)  Operation, 
Maintenance  and 
Replacement  (osts 

llan  hcaluri- 

IK‘M.nption  .^nd  lYirposc 

lederal 

Non-l*ed 

Total 

I'ederal 

Non-l*ed 

Total 

(S  Million) 

($  Thousand ) 

KCNCP.t»UN 

MolIiIk  jlions 

Kaive  cmhaiikmont  o!  longue  Reservoir 
on  the  I«»ngue  River  to  pn»vide  2<*b-b(lll 
aLte  lee!  ol  additional  st<»raee  lor  irrigation 
ami  tlt>od  eontrol  and  iiiLidental  values 
lor  t'lsli.  wilillite.  and  reLrealmn 

0 

35  ') 

.15  4 

0 

217 

217 

Smi:lc  purp»>si  ImiHuinil- 
incnlN 

1 ItJod  LonlH)l  resc'rvtur  with  3.IMHIatre- 
teel  ol  storage  lt»r  pioteilion  at 
1 ivingslon.  Mont 

0.4 

D.l 

0.5 

0 

5 

5 

Mulii-purposc  Imp(HHu)- 
incnls.  Mjjor  ami  Minor 

Iwo  impvuindmenis  having  10(1,00(1  aere- 
feet  ot  storage  and  2l  minor  reservoirs 
u ith  a eapai  It)  ol  1 HO.OOO  aere-leet  lor 
irrigation,  reireatii»n.  hsh  and  wildlife, 
and  tloi»d  eontrol. 

60.0 

0 

60.0  1 

200 

1.440 

1 ,640 

(rnpalion 

\l  w S>  vicms  ami 
Kchal>ilitation 

Provide  190.(K10  aeres  ot  irrigation 
siihhjsin*w ide.  consolidate  125  miles 
ol  diU  hes.  line  l(>h  miles  ol  dilehes.  and 
dram  60.000  acres  providing  the  etpiiva- 
lent  ol  3.V000  new  irrigated  ai.res 
Isuhhasin-w  ide  1 

42.7 

108.0 

! 

i 

1 

15D.7 

0 

4.12 

432 

I 4>Lal  1 looU  Pritlcw  hon 

( hannel  and  levee  improvements  in- 
volving 14  miles  tor  protevtionat 
1 rvmgsom.  Mdev  ( fh  . and  Moni  . 

and  Dubois,  landei.  1 hermopolis.  and 
\N orland.  W >'»». 

.V6 

0.‘) 

4.5 

0 

40 

40 

( »radc  Slahili/alion 

14  grade  siabili/al ion  striKtures  lor 
erosion  control. 

0.2 

D.l 

0.3 

0 

s 

Hank  Stabili/ation 

Hank  protection  on  the  Higlu>rn.  Pi»wder. 
and  Yellowstime  rivers  covering 
2H  miles 

0,6 

D.2 

i 

0,8 

0 

8 

8 

Kccrcalron 

the  development  t't  1 .M  .IM»0  acres  by  the 
Stale,  local,  and  {>male  wcltir.  providing 
20  new  access  sites  to  existing  water  and 
450  miles  ol  trails  • generallv  throughout 
the  siibbasin 

.15.7 

5 3.2 

SS.4 

0 

806 

806 

1 ish  and  ildlitc 

I 1 .0(10  acres  tor  game  management  and 
iwt)  fish  hatcheries  m the  subbasin 

2 .3 

■>  ■> 

4 5 

' 0 

1 1 

1.1 

\\ali-r  Supply  and 
1 rcatmcni 

Ireatmenl  laciliOes  to  sc-rve  b^l.OIM)  people- 
arid  development  ol  individual  supplies 

7.D 

7.D 

14  (1 

0 

335 

335 

Sc^^apc  Irc.ilmcnl 

1 niargement  ot  sc-condarv  facilities, 

additions  (o  IS  secon<)ar>  lac ilities.  and 
construction  ot  ^ new  sc-condarv 
tac  ilitic's 

.1* 

8.4 

120 

0 

342 

342 

\Sjlci  Yield  Mafia|?enKMt 

1 oresiry  practices  t<»  y leld  45.000  acre 
leel  ol  additional  water  ami  prcc  i|Mtation 
management  to  produce  K'),000  acre-feet 
ot  additional  water 

2 i» 

0 

20 

0 

s 

1 and  ( oriH'rvalnm 

1 and  treatment  measures  lor  .^232.000 
] acres  of  private  land  and  77S.(MM)  acres  ol 
1 lederaily  owned  land 

.15.4 

.11  5 

66  4 

.18 

2.(MM) 

2.0.18 

f food  Plain  Managi  im-nr 

Preparation  «»l  5 no<»d  hazard  reports 
covering  1 1 .000  ac  res  oi  Hood  i>lains 

1 D 1 

7 1 

7.2 

(> 

35 

41 

total 

, 1 41  * 

254  6 

44X  2 

24* 

6.225 

*.471 

ID* 
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PD  ^ “ 


this  MibhaMM  do  yiMt  l'*XO)  have  bi-cii  disag>:icj!al<.Hl 
Itoin  llif  prfci.'ilm^  malciial  lablc4S  ImcmmiK  a chikim' 
dcsctiplioii  and  u'lcclod  pi'ilineiil  dala  on  the  siibba'in 
IrainoNvork  plan  at  the  l‘»x()  level  I i^tnres  25  anil  2(i 
show  piineipal  elements  ot  the  I'txt)  liamewotk  (dan  by 
location 

WESTERN  DAKOTA  SUBBASIN 

I he  siibbasm  includes  all  iight  hank  tiibiilaiies  ot  the 
Missmiii  Kiver  below  the  month  ol  the  Yellowstone 
Kivei  and  above  the  mouth  ol  the  Niobiaia  Kivei  It  has 
a diainage  area  ol  ahoiil  77. Hill  square  miles,  with  |usl 


milial  I eileial  invesimenK  ol  s i million  would  be 
lequned  ( )t  this  amounl.  S2(>.S.2  million  would  haie  to 
be  lepaid  over  the  lone  leim  luluic  In  non  I cdei.il 
enlilics  as  well  as  piovidc  Uu  S.s.o  million  as  initial 
cost  sliai mp.  lesullme  m a net  ledci.il  imesimeni  ol 
Slo'ts  million  SniiilaiK.  ihe  essimli.ilK  nonledei.il 
I'loei.iin.  h.iMiie  a Inst  ..osi  oi  s | Jd'  4 million  would 
be  nellcd  lo  SOOii  ,s  imllion  ihioueh  eianl  ,ind  .isMsiaiKe 
pioeiams  I s '44  (>  million  I ol  ihc  I edei.il  lioseimneni 
On  Ihe  basis  ol  inili.il  iinesimenis.  Ihe  cost  shaimttol 
Ihc  lol.il  li.imcwoik  plan  would  be  on  the  otdei  ol  4i> 
peueni  I cdeial  .ind  '4  pciceni  iioii  l edeial  ( oinciseK  . 
on  Ihc  b.iM'  ol  ncl  lone  leim  tosls.  the  covi-diaiine 
would  api'iosiiiuic  .'I  pcuenl  1 cdcial  .ind  (''*  pcKciil 
non  I cdcial  Ihc  co\l-sh.iime  .iiialsses  aic  Mimmaii/ed 
III  l.ibic  44 

Short  Range  Framework  Plan 

Kccoem/me  lhal  pio|cclions  ol  ihc  luluic  h.isc 
dimmishme  .uuiiasv  and  .idcipiacy  o\ci  the  lone  icim, 
Ihe  shoil  ianpe  le.iliiies  ol  ihe  lolal  lianicwoik  plan  loi 


ovei  hall  ol  Ihe  .iiea  m .Sonlh  D.ikola  Ihe  lemaiiulei  ol 
Ihe  subbasui  is  located  m \oilh  Dakota  (24  percenll. 
Wyonmij;  (15  percent).  Montana  (('  peicenll.  and 
Nebiaska  ( ^ peiceni  I 

Ihe  subbasm  is  made  up  ol  two  veiy  dilleieni 
physiojtiaphic  lejtions,  the  Bl.ick  Hills  and  the  (ueal 
I'lams.  Ihe  Itlack  Hills  .iie  a mouiilamous  upland 
coveied  by  huge  liacis  ol  conilei  loresi  and  diamed  by 
nmneioiis.  lalhei  constantly  Ilow mg  slieams 

I he  (iieal  I’lams  poiiion  ol  the  subbasin  is  composed 
mainly  ol  several  lolhng  (ablelaiuls.  each  separated  Irom 
the  others  by  a m.i|oi  slieam  valley  I aige  aieas  ol  the 
tablelands  are  much  dissected  by  numeious  diy  draws 
and  mlenmdent  walei  courses. 


FIGURE  24 

DISTRIBUTION  OF  COSTS  BT  FUNCTIONAL  PURPOSES 
FRAMEWORK  Plan 

YELLOWSTONE  SUBBASIN 
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Water  Resources 

1 hi'  pljilii  poiliuM  I'l  ihi'  Mihh.iMM  IS  .1  si'iiii-.ii III 
ii'^ioii  niili  till'  .ivi'i.igi'  .iiiiui.il  i.iiiil.ill  i.iiit!m^  lioin  12 

lllllll'S  III  llll'  llllllll  U>  l‘*  lllllll'S  III  till'  MlUtll  I III'  .lllllll.ll 
iiiiidII  .iii'i.ijli's  hi'lvii'i'ii  iiiii'  ipi.ii li'i  .mil  iiiu'  li.ill  iiiili 
till  iiiDvl  nl  llll'  pl.iiiiN,  hut  IliKlii.ili's  lOiisiiliT.ihK  mill 
till-  Wi'liii'is  nl  dll'  VI'.II  llll-  .Iiiiiii.il  ill'Ms  nl  llll'  |>I.IIII' 
slii'.iiiis  (ii'iii'i.ills  v.in  ihii'ilK  mill  llii'  .iiiiiii.il  |iiciipil.i 
llnll  mihlll  ihi'll  luMlls  suin'  llll'  Sllll.lic  lllllnll  pinv  nil's 
.ill  bill  .1  sill.ill  pnilinii  nl  ihi'  slii'.iillllnw  s I lills.  ihi' 
llnws  nl  iht'  pl.iiiis  slii'.iiiis  li'iiil  In  ho  uiipii'ilii l.iblo  .mil 
I'll.llli  .IS  Iho  .illlill.il  pii'ilpil.ilinil  Inllnll  s iilii'M'll  iSili's 
nl  IM'I  .Hill  ilrnilglll 

Slii'.illi  )i.i)’lii[!  ii'innls  iiuhiJlo  Ih.il  .ill  nl  llio  pl.ims 
slli'llllis  li.ivo  lull  pi'llnils  nl  llll  iili';isiu.ihli'  IlnH 
( niisi'i|iii'iill>  , llii'io  Ikivo  bi'i'll  Hull's  nhi'ii  iin  siiil.in' 
w.ili'I  w.is  .iv.ill.lhlo  Ini  IISI'  i'\H'pl  liniii  slni.ijio  I lllni 
liill.ili'ly . Ihi'so  pi'iinilsnl  Mil  siirl.iio  llnw  .no  iilnsi  liki'K 
In  1)1.0111  III  limes  nl  I'lili'iuli'il  ilinil^hl  Wrhi'li  lliO  w.ili'l  is 
III  )!ii',ili'si  ili'iii.mil 

hi'i.mso  III  Iho  ^lo.iloi  .minimi  nl  i.iml.ill  .mil  iho 
.iioimiiil.ilinn  III  miiloi  simw.  iho  Hl.iok  Mills  li.ivo  .m 


.ivoi.ifio  .iimii.ll  lllllnll  nl  .ihniii  4 inohi's  m llioii  hii;hoi 
oloi.iliniis.  \l.m\  nl  iho  siio.mis  iiliioh  ili.mi  tho  ooiitial 
pnilinii  nl  iho  lulls  li.no  siisl.mioil  h.iso  Ihnis  liniii 
ginuiiil  \i.iloi  In  ii.is  nl  luiiiioi nils  spiiiics  ( niiso- 
i|iioiill>.  main  nl  iho  Hl.iik  Mills  stioaiiis  liaio  hiiihi'i, 
ami  iii.miiaiii  mmo  oniisi.uil.  Ilniis  ihiniiohniil  Iho  loai 
lhaii  ihnso  ill  Iho  pl.mis  \lsn.  lho\  aio  iinl  .is  hiiOilU 
al look'll  In  i.iii.iliniis  iii  iho  aimu.il  pio.,  ipil.ilinii 

llniii'ii'i.  Iho  llniis  linm  llio  Ul.ii  k Mills  aio  sioiiili 
o.mlls  allooloil  In  .i  (lonlnoii  poouhaiiU  \inimil  iho 
nuloi  tii.iipiii  III  Iho  lulls  IS  a /niio  nl  pniniis  liiiioslnuo 
.mil  saiiilslniio  nuloin|is  As  iho  siio.uiis  oinss  ihis  /niio, 
lho\  Insi'  suhsl.uili.il  |iniliniis  nl  ihi'ii  llmis  In  iho 
li.ioluios  aiiil  "siiikhiilos  ' ii  liioli  all' oh.iiaoloi  islio  nl  iho 
link  Iniiu.ilinus  I ni  snmo  slioams.  iho  Inss  In  Iho 
smkhnlos  .imniuils  In  llioii  ouliio  iinimal  Inn  Hnns 

Iho  iiinsI  Iiiipnilaill  Jliniiuiln ali'i  losnuioo  is.isoiios 
III  iloop  .iilosi.ui  .iOi|iulois  liimiil  iiiiiloi  iiinsi  nl  Iho 
plains  pnilinii  nl  llio  siihhasiii  Iho  ailosi.m  piossiiio  iii 
Iho  ai|uili'is  IS  ni'iioialU  ^lO.il  ounu):h  in  i.iiso  iho  mitoi 
In.  ni  iio.ii.  Iho  laiiil  suilaoo  linns  liniu  Iho  ailosi.m 
Inim.ilinus  .110  jioiioiallv  loss  ih.m  15  tipm.  hul  linns  up 
In  SlMI  jipiii  havo  hoi'ii  oiioinmli'ioil  Iho  ailosi.iu 
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.u|iiilcrs  luvc  I'ccn  cMt'iiMvoly  dovi'lopi'il  lui  iiit.il  .mil 
iiuiiuapal  vv.ilct  siipplios  ;iml  il  ;ippiMis  I tom  .iv.iil.ihli,’ 
lli.il  llic  .iilosuii  Iic.k1  Iun  ilfiUMsi'il  .ihoiii 

loi’i  III  llu'  last  Ml  \ t-aiv 

Shallow  momiil-walci  Mipplu'N  am  laiui'ly  liiiiik'il  lo 
llu'  alluvium  m llic  maioi  iivci  valU-vs  aiul  lo  a Ivw 
lavou’d  aiiMv  mkIi  av  lliv  l lml  llilN  ol  Ndilli  Dakota 
lovalK,  vimo  ot  tlu'M.-  Mippliw  aic  vxiviimwIv  dcvd 
oped  Iml  Ilicii  scalleied  ocoiiu'ikc  limilv  Ilieii  impoi 
laiiec 

(iioimd  watci  k scaiee  willim  liie  Hlavk  llills  wiili 
idublo  aipiilois  ocuiiimi:  only  m the  alluvium  ol  llio 
vlicam  vallcv'  llowcvci.  Munc  ol  llio  aquilciv  aie  good 
jiiodikoiv  and  mvoial  cilies  ohiam  ihcii  mumeipal 
'Uppliev  liom  lliom. 

Ill  I'llO  iIkmv  weie  11(1  wiilial  walei  sysicms  llial 
wivvd  IM>.(I(K)  people,  wliicli  kaboul  (>2  peieeiil  ol  llie 
I'liiii  populalioii.  Iheie  wete  '12  publie  eevveiage  sv''- 
lemv.  vviili  14  piimaty  and  75  veeoiidaiy  vvasle  Heal- 
meiil  plains.  liiJudiiig  many  eoiiiieeled  indiisliies  ilie 
lolal  waste  load  m l'h>5  was  .'SO.OOO  populalioii 
equivaleiils  wliieli  llie  liealmeiii  plants  then  exislmg 
ledueed  lo  'll. (10(1  IM  Many  ol  the  slieams  l1ow 
mleimilleiilly  whieli  eomplieales  the  liaiidlmg  ol  el- 
lluenis  Irom  immieipal  waste  liealmeiil  laeililies  Most 
ol  the  seiious  water  cpialily  pioblems  eaused  by  mbaii 
aieas  and  mdusliies  oeeui  along  the  lowei  reaelies  ol  the 
Klaek  Hills  slieams. 

\l  pieseiil  veiy  lew  mdusiiial  moigaiik  wastes  aie 
Healed  by  munieipal  lie  ilmeni  plants,  and  laige  ipiaiili- 
lies  ol  inoiganie  wastes  also  ate  diseliaiged  unliealed 
Some  ol  the  slieams  ol  llie  Hl.iek  Mills  legion  have  been 
seveielv  degiaded  by  mining  and  innbeiing  opeiations 
Kesloialion  ol  Whilewood  ( leek.  whieh  eaiiies  wastes 
tiom  the  lloniesiake  Mine  aiul  othei  mdusliial  opei.i- 
lions,  piesenis  a great  challenge  lot  betlei  siieam  walei 
i|iiahly 

KeUtin  llitws  liom  dO'kOOO  acres  ot  urigiiled  lands 
cany  agiiculluial  chemicals  and  oilier  dissolved  solids 
back  lo  ihe  slieams  While  iheie  aie  several  large 
iheiinal-elecliic  plants  on  the  Missouii  Kisei  m tlusaiea. 
ihe  ainounl  ol  walei  available  lot  cooling  nukes  iheiiual 
polluiion  ol  hllle  Ol  no  consecpience  \^asles  liom  oil 
and  gas  lieldsaie  undei  sliid  surveillance 

Sedimeni  has  conliibiiled  sigmlicanlly  lo  (lie  degiada 
lion  ol  Ihe  lisheiies  m about  244  miles  ol  the  ( heyenne 
Kivei.  I'h>  miles  ol  the  Belle  1 ouiclie  Kivei.  and  5 miles 
ol  the  Noilh  hoik  ol  Caslle  ( reek  in  Soulh  D.ikola 
Addilional  leaches  ol  other  slieams  are  allecled  lo  some 
exieni 

Ihe  slreaiiillow  leaving  ihe  suhbasin  is  dial  conlii 
billed  lo  die  Missouii  Kivei  by  loin  ma|oi  and  seveial 
ininoi  liibul.iry  slieams.  I. milled  cpiahly  ol  wa(ei  data 
have  been  ohiamed  loi  only  a lew  ol  die  slieams. 
dieieloie  >i  composile  esimiale  ol  die  dissolved  solids 
concenlialion  m die  slieainllows  leaving  (he  basin  could 


not  be  estunaled  D.iia  .ivail.ible  loi  diet  heyenne  Kiver 
show  .1  dissolved  solids  concenlialion  ol  aboiil  l.OOO 
mg  I B.ised  on  this  .malysis  the  mdicalioiis  aie  dial  die 
dissolved  solids  concenlialion  m die  slieamllow  s leaving 
die  snbbasin  aie  high.  Most  ol  die  dissolved  »ilids  aie 
those  III  die  naluial  luiioll  .is  theie  aie  leluiii  tlovvs  liom 
only  20'MI0(I  acres  ol  iriigalion  and  a lelalively  miiioi 
amount  liom  miimcipal  and  indiisliial  ellluenis. 

Flood  and  Erosion  Control 

Iheie  aie  14  exisiing  inajoi  pioiecis  providing  dood 
conliol  vvillun  Ihe  subbasin  logelhei  with  several  local, 
sinallei  piolection  piojecls.  I here  is  some  degree  ol  dood 
piolcclion  loi  aboiil  S4.(l(l(l  acies  ol  land,  including  six 
uiban  aieas.  Ihe  esinnaled  lediicdoii  in  average  annual 
damages  Is  .iboul  SMi7.tl(l(l.  or  27  peiceniot  the  total. 

.Some  utbaii  areas,  parliculaily  Kapid  ( ily.  Sluigis. 
Speaitish.  Belle  1 ouiclie,  Marmailh,  and  Mandan.  soil 
lace  severe  dooding  ha/aids.  In  some  ol  these  areas, 
existing  local  proteclioii  works  and  tlood  sloiage  aie 
msullicieni  lo  provide  a desirable  level  ot  piolection. 
Also.  Iheie  ate  some  I million  acres  ol  agiiculluial 
land  sub|ecl  lo  varying  dood  ha/aids. 

Seiious  slieambank  eiosion  occurs  along  die  Knile. 
Ileait.  Bad.  V\|nle.  and  Missouii  rivers  wiili  l.'»7(l 
bank-miles,  oi  aboiil  one  perceni  ol  die  exisiu'g  channel 
banks.  leceivmg  seiious  erosion,  \veiage  annual  tosses 
due  lo  slieambank  eiosion  are  eslmialed  to  be 
5454.0(1(1. 

(iiillv  erosion  is  widespread  ,md  il  allects  a subsian- 
oal  [loiOoii  ol  die  lolal  land  suilace  Ihe  huge /ones  ot 
broken  land  and  badlands  dial  dank  die  nia|oi  slieams 
as  well  as  die  huge  sedimeni  loads  ol  the  slieams  aie 
nnile  lesOniony  ol  die  .iniounl  ol  eiosion  dial  is  i.iking 
idace  Most  ol  this  eiosion  is  Ihe  lesiilt  ol  naluial 
phenomena  llowevei.  laimmg  .md  gia/iiig  piadices  aie 
conliibuong  laclois.  In  iiiosi  pi, ices,  the  erosion  dial  is 
caused  bv  man's  acliviOes  and  (he  geologic  erosion  dial 
would  occui  n.iluially  is  impossible  tii  sepaiale  (o  any 
line  degree  \l  |iiesenl.  Iheie  are  no  lemedial  |iiogianis 
laige  enough  m scope  lo  sigmlicaiilly  lediice  naluial  oi 
geologic  eiosion 

I ndei  exisiing  kind  liealment  piogi.iins.  il  is  esii- 
maled  dial  only  aboul  '44  acres  ol  land  dani.iged  each 
yeai  bv  voiding  and  depiecialion  by  gullies  .ire  suscep- 
lible  to  pio|c'cI  lypeaclion  1 he  average  annual  damages 
aie  eslmialed  lo  be  S.t'i.OOO. 

Water  Supply 

( uiiendy.  Iheie  aie  ovei  200.000  acies  ol  kind 
piovided  lull  seivice  iiiigalion  Hus  includes  die  lands 
iiiigaled  undei  die  six  ina|oi  I edeial  pio|ectsand  a kiige 
nunibei  ol  small  group  anil  individiial  developnienis 
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\|'phi\iMulil\  iMk'  iull  111  iIk'  liil.il  III iL'.il II 'll  li.i' 
hi’1,-11  ili'vrIi'iH'il  t'\  I'lu.ili'  iiiIcK-'Is.  Ill  llii.  Ul.Kk  llilK. 
till.-  bulk  III  llii.'  |’ii\.ili'  II  iii-Mliiiii  l^  .ii.n'iii|'l^lii.’il  In  llir 
iiM'  'I  iiiiilii.il  ■ iii.il'  Oil  ilu-  pl.iiiii,  iIk-  pin.ik'  iiii};.iiiiiii 
I-  .1. 1 1 'iiiplislii'il  1'^  puiiipiiip  limii  liu’  'Ilf. Hill  I'l  b\ 
dnfiiiiip'  n.iifi  liniii  'iii.ill  .i'ii.ii;f  iI.uiimui  iiiifiiiiilifiil 
n.ilfi  ."Ui'f'  I Ilf  fllKifiii.>  I'l  Itif  pin.ilf  'f'lfiii' 

Mlljlf'  llillll  piinl  I"  ffl\  l'""‘I.  llf pf lullllp'  up. Ill  lllf 
iii.iii.iiif infill  iipplifd  In  lllf  I'pfi.iiiir 

lllf  '.nil'll'  I filfi.il  iiiii;iii"n  pii'if'l'  .Ilf  pifviiiK 
ilf'i'i. ‘pfil  .iliiiii'i  If-  lllf  llillll  "I  lllf II  u .iKu  .Hill  l.iiiil 
ifMiiji.f--  "illi  lllf  f \i. |.pi ii 'll  ’ll  .Sli.ulf lull  Kf'fi'i'ii  111 
S.illllt  Olk.'l.l  .Hill  III--  lll.lHl  .Iflll  Ml'-.llll  kl'fl  If'fl 
'nil-  lllf  .illllli'll/fil  '•  ’IHI.ulf  llllll.llliiu  pi.'lf.l  1.1  I'f 
-iipplifil  ".ilfi  Ih'Iii  Sli.ulfliill  Kf'fi'i'ii  li.i'  iii'l  I'ffii 
iiiiplf lllf iilfil  I iiilfi  pififtil  ffiiiiniiiK  .uni  pln'K.il 
. nllilllli'lis  lli'llf  "I  lllf  I filfl.ll  pii'lf.  I . Il.l'f  IIUkIi 
pi  ilf  III  i.il  1 1 II  f \p.Hi'i"ii  I’ll  Imp  • lllf  1 1 111 -I  llillll  lllf  l.n  l"i 
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,lMUUlnt^  i>l  k.ilci  loi  nil jl  iii'iia’slK  iiM’s  hill  tlic  i.pialil\ 
n oik’ll  pool 

IIoIotk.iIK  . ilk'  itcM'lopilk'iil  ol  .1  iiil.il  lioiik’slic 
MippK  li.o  tk'i.'ii  uholi\  .III  iikliv klii.il  iiiuli.'i l.ikiii):. 
Kiki'lllK.  ilk’ll’  ll.Oi-  lii’i’ll  UMi  ili’ii’lopilk’llls  lo  Ik’lp  ilk' 
llklliklll.il  M’lllli’  .1  Ih’IIi’I  ll.lk’l  ■'lippK  111  soilk’  lllkll 
.iiL’.ii  I iiNl.  ilk’  I S I’lil'lk  lli’allli  Si’mii’  li.is  iiikli’i- 
l.iki’ii  a piopiaiii  ol  Ill’ll  iliilliiii;  aiiif  ihi’  iii'.lallalioii  o( 
viiiil.iii  ii.ili'i  siili’iiis  on  ilk’  liiili.iii  ii’M’ivalioiis.  anil 
M’lOiiil.  a pioi;i.iiii  ol  piovklliij;  llll.iliii.il  anil  li’illlikal 
.iMiil.iiii'i’  I'l  I I’lli’i.il  api'iii'ii’s  liai  li’il  lo  ilk’  ili’vclop- 
nii’iil  ol  inial  ioopiTalni”>  ii.ili’i  svili’ini  Ilk’  l.illi’i 
unilil  pioii’  qinli'  lu’iii’lkial  in  llii’  li'ii  aii’.is  ol  ileiisi’ 
ini.il  '.I'llli’nii’iil  loiiikl  ill  ilk’  Mihb.isin. 

Sint.iii’  ii ali’i  Mippik's  ail'  In  lai  lln-  nnnl  iin[)orlanl 
lor  llii’iloik  pilipoM’i  Ilk'  bulk  ol  ilk’  iloik  liali’i  k 
pioMili’il  bv  aboni  small  poiiils  lor  livi’sloik 

ii.ilcr  III  ailililion,  llii’io  an’  niaiii  snnilar  sliiiiUiri’s  llial 
priiii.nili  si’iic  iriijralion.  iiikllili’,  anil  ii’iii’alion  piii- 
posi’s 

Electric  Power  Generation 

In  I'lio,  ihi’ii’  VM'ri’  I'lVi’  sli’ani-i’li’ilik  planis  lli.il 
proiliiii’il  10  nii’t:.i\i.ills  ol  poiM’r  oi  inori’  nilliiii  llic 
Mibb.iMii  In  .iililillon.  pails  ol  ilic  subbasin  aic  snpplicil 
mill  poni’i  Ironi  llic  Missoiiii  Kivci  liiilioplants 

Ilk’  poli’iilial  loi  Inliiii’  ilcii’lopnii’iil  ol  liy  ilrik’lci- 
Irii  poki'i  III  ilk’  siibbasni  is  very  liniili’il.  I’l.inis 
poiii’ii’il  mill  lossil  lui’Is  mil  liki’K  proviilt’  lor  any 
niiii’asi’ii  di’inaiiils  In  1‘li.S,  steani-i’li'ilin  planis 
iliicrli’il  aboni  4‘»  lliousanil  aiii’-li’i’l  ol  wali’i  aiinually 
lor  looliiiyi  purposes  ol  ulmli  aboni  2.M.KI  aiTe  leel 
iieie  lonsnineti. 

Fish,  Wildlife,  and  Recreation 

( niienlly.  Ilieie  are  aboni  ‘iSr, ,()()()  aeres  ol  land  and 
aboni  aeres  ol  walei  and  well.ind  pinnarily 

devoled  lo  lisli  and  wildlile  uses  in  llie  snbbasin  \iinnal 
waiei  eonsninplion  in  lliese  aieas  is  esinnaled  lo  be 
I 7.J(>II  aere  leel . 

I lie  subbasiii  has  a laiyie  surplus  ol  lisliinj:  e.ipaeily  . 
mosi  o|  wliieli  IS  piovided  by  llie  laijie  niainsteni 
reservoirs  I’lesenl  use  aeeoniils  lor  aboni  d.t  peieenl  ol 
llie  lolal  lislienes  ea|)aeily  in  addilion  lo  ils  share  ol  llie 
inainslein  reservoirs,  the  snbbasin  has  good  waiin  waler 
lislienes  on  ils  smaller  Iribnlary  reservoirs  and  farm 
ponds,  llie  eold  walei  lislienes  ol  llie  snbhasni  aie 
liiniled  lo  llie  lilaek  Hills  and  provide  aboni  n peneiil  ol 
llie  esinnaled  lishing  eapaeily.  Ilie  liont  slieaiiis  ol  llie 
lilaik  Mills  aie  inneli  moie  heavily  used  lhaii  Ihe  olliei 
lishiiig  waleis  and  eaiinol  meel  enrreiil  deinaiids. 


llie  pii’senl  linnimg  demand  represenls  approu 
ni.ileli  '()  pereenl  ol  ilie  lolal  eapaeily  ol  ihe  snbbasins 
Ihe  aiea  laeks  nalnial  waleilowl  habilal.  hnl  waleilowl 
popnialions  have  ni.ide  snbslanlial  gains  in  leieiil  leais 
line  lo  ihe  availabilily  ol  slock  ponds. 

The  large  li’ileially  omied  areas  mllini  lire  siibbasm 
.kioniil  lor  sliglilly  less  llian  penenl  ol  bolli  lire 
lolal  and  developed  lands,  'n,  penenl  ol  ilie  waleis.  and 
lire  bulk  ol  ihe  iiiosi  signilk.ml  leerealion  oppoiinniiies 
.Slale  recrealion  areas  and  s(a(e  adminrsk’ied  are.is  on 
ihe  mainslem  leservons  provide  highly  sigmlkaiil  oppoi- 
innilies  lor  onldooi  leeiealion  and  a large  share  ol  lire 
developed  lands  locally  developed  leiiealion  areas 
mclnde  only  a liaclion  ol  lire  lolal  land  hnl  aboni  |s 
peiceni  ol  lire  developed  aieas  I’livale  areas  are  even 
more  signirkani . especially  in  ihe  Hl.iik  Hills  aiea.  as 
ihey  Inrnish  aboni  2.“'  pereenl  ol  Ihe  developed  lecrea- 
lion  lands  lonnd  in  lire  snbbasin 

.Snbbasin  resnlenls  and  lliose  living  in  urban  aieas 
near  lire  snbhasni  geneiale  aboni  pereenl  ol  lire 
enrreni  leciealion  demand  Ihe  lll.iik  I lills  area  and  llie 
Iheodore  Roosevell  Salional  Memorial  I’aik  alliacl 
millions  ol  loniisls  each  year,  many  ol  whom  are 
nonresidenis. 

lourisni.  niclndmg  linniing  and  lislimg.  is  probahiv 
Ihe  second  niosl  iniporlani  nidnsiry  lliionglioni  lire 
snbbasin.  In  many  areas.  ii  is  llie  only  viable  econoniic 
jllernalrve  lo  .igiicnllnre.  Ihe  snbbasin  has  a iinmbei  ol 
locales  dial  have  gieai  scenic,  leciealional.  linnlmg.  and 
rislinig  poienlials  One  ol  die  needs  is  toi  die  develop 
nieiil  ol  lliese  lavoied  aieas. 

Land  Conservation  and  Drainage 

('nrrendy.  ‘’  .I  million  acres  ol  die  piivalely  owned 
lands  in  die  snbbasin  aie  used  bn  crop  prodnclion.  .'1.7 
million  acres  are  used  lor  pasinie  and  range.  '>77 
ihonsaiid  acies  are  in  loiesi  and  woodlands,  dd'i 
dionsand  acres  are  in  oilier  agiicnllnral  uses,  and  771 
Ihonsaiid  acies  are  in  iionagiicnllni.il  nsi’s  \hoiil  l'>S 
dionsand  acres  ol  ciopland  and  I I dionsand  acres  ol 
paslnre  and  laiige  are  niigaled  aiinnally  .\bonl  s.l 
million  acres  ol  I edeial  land  are  used  lor  agiicnllnul 
purposes.  .V'>  million  aie  gia/ed.  and  I million  piodnce 
loiesi  piodiicls.  ;\n  addilional  Nd4  dionsand  aciv’s  ol 
I cdeial  land  aie  used  lor  non.igiicnllni.il  purposes. 

Ol  dll’  '>..1  million  acies  used  lor  ciopland.  s7 
penenl,  oi  X 1 inillion  acies  aie  snilable  loi  siisiained 
cnilivalioii  vvilh  propel  managemenl  and  conseivalion 
measures.  Ihe  remaining  I d million  acres  ol  ciopland 
are  nol  snilable  tor  conlmiions  cnilivalion  wilhont 
snstaimng  damage  lo  die  vnl  lesonices  Conveisely . 
aboni  4.'>  million  acres  ol  pasInie  and  lange  are 
physically  snilable  and  can  be  tised  lor  snstained  crop 
prodnclion  widi  propel  managemi’iil  and  conseivalion 
measures 
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I III  Icilci.ilh  "Mill’ll  l.mils  i>4  pciiciil  "I  N iiiilli"ii 
Jill’s  .lie  iiiiiciilK  .iilc.|u.ilcU  licjlcil  .mil  iii.mj^cil  I lie 
ieiii.iiiiliii!  ' I milli"ii  .iiii’s  III  llie  siilih.isiii  iiecil  nil- 

pi>  veil  ii’iisei\.ili"ii  lie.iliiieiil  .iiul  iii.m.ieemeiil  l"i 
siisijineil  iisi  MilliiHil  ileleil"i.ili"ii 

I lieie  Jie  .ippi"\im.ilelv  '''M  lli"iis.mil  jiies  "1 

.iciiiuiliii.il  IjiiiI  III  the  subh.isiii  siih|eil  l"  eViCssM.ilei 
pi'il’leiiis  I Ills  IS  eXiluMve  "I  llie  ' lli"iis.mil  jiies  "I 
IjiiiI  miiIi  .III  exii’ss  Mjlei  pinlileiii  umi’il  b\  iiiic.ili"H 
M.ili’1  lli.il  IS  iiiiliiili’il  III  iiiij;jli"ii  svsieiiis  ( uiii’iilK  . 

lli"iis.iiiil  .Kies  "I  iiiipIjnJ  lijve  heeii  pinvuleil  miiIi 
jili’ipi.ile  ili.iiiijce  ( >1  llie  lem.immi:  lli"iis.iiiil  jiies 

siihlCil  I"  exicss  M.ilei  I 4'f  lliiiiis.iiiil  jiies  jic  i"ii- 
siileii’il  pi'ieiili.ilK  siiil.ible  .iiul  le.isihle  in  ilijin  \ii 
jiliiiliiiiijl  I '7  lliiuisjiiil  jiies  "I  p.isUiie  .iiiii  i.iiijie  aiul 
1 ' lli"us.iiiil  .iiiex  "I  tmesl  .mil  Miii'ill.iiiil  .lie  subicil  I" 
pii'bleiiis  "I  exii’ss  M.ilet  .mil  .lie  xuil.ible  Im  i"iiveisi"ii 
1"  tiildvjli’il  Uses.  Abiiui  )'».()()()  jiiex  Mill  ii’i|iiiie 
pii'ICiMvpe  iiieasiiies  to  leiimve  exii’ss  Mjlei 

\b"ul  <>'•••  lli"iiviiiil  aeiex.  m 77  peiiciil  ul  llie  laiul 
Miib  excess  mjIci  pii'bleiiis  jie  cmiMileieil  iiileasible  in 
Jiaiii  (II  iliis  li'lal.  ' s lli"Uviiiil  Jell’s  .lie  ciiiieiilly  use’ll 
l"i  ii'iplaiiil  aiiil  slii'ulil  be  mtiveileil  I"  ii"ii  ei"p  iisi’s 
I Ills  .mil  llie  leiiijiiiilei  sluuilil  be  useil  Im  j;i.i/mj;  jiul 
Minillaiiils  .mil  iii.m.iueil  I"  ulili/e  ils  iialuial  value  as 
Milillile  liabilal 


Planning  Objectives 

Mils  siibbasiM  lias  viiiie  ralliei  speei.il  pliysieal  ami 
social  eli.iiaeleiislies  ill  adililimi  I"  Ils  eioiuiiiiie  malrix 
Siieli  a e"iiibiii.ili"ii  makes  (lie  jiea  uiiiijiie  m emiipaii' 
sun  Milli  "lliei  jieas  ul  llie  leplun  llie  iialuial  eiiviiuii- 
ineiit  IS  a iiia|ui  laelui  in  llie  eeuiiuiiiii  aelivilies  ul  ilie 
subbasiii  I veil  lliuiigli  man  has  been  able  lu  niaslei 
vine  ul  the  enviiunmeiilal  lia/aiils.  Ins  liveliliuuil  is  slill 
ilepeiiijenl  larjiely  un  llie  whims  ul  rialure  Me  has  nut 
yel  piugiesseil  lu  the  stage  wheie  he  can  re-make  naliire 
lu  III  Ins  eeunuinii  guals. 

Since  liunlier  days,  the  plains  purliun  ul  the  siibhasm 
has  been  duniinated  by  an  agiieiilliiial  eeunumy , pailie- 
ularly  stuck  raising.  Al  the  |neseni  lime.  Ihere  is  nu 
indiealiun  ul  eilhei  an  etunuiinc  change  in  a teehnieal 
innuvaliuii  lhal  will  signilieanlly  alter  the  basic  livestock 
ecuiiiimy  ul  the  plains. 


\ a .1  de|>"sils  "I  hemic  undeilie  ihe  plains  area  in 
sunlliMCslein  Nuiili  It.ikula  Here  exists  .i  siginliianl 
|<"lenli.il  lui  nidnsliial  develupnieni . es|H’ii.illv  Iheinial 
eli’iiiii  puwei  piudniiiun.  llnmigh  ihe  nsi’ ul  avnlii.dly 
unlapped  I iiel  lesuuii e 

In  Ihe  wi’sleiii  pail  "I  Ihe  siibbasiu.  ihe  Itljik  Hills 
aiea  h.is.i  mule  diverse  basic  eiunmnv  than  dues  the  rest 
"I  ihe  subb.isni  Here  Ihe  past  and  piesenl  eiunmnii 
b.isc  h.is  shilled  belween  vaiimis  iinxi’s  ul  aeiiiullnie 
nnumg  innhei  ni.inulai luime  and  l"uiisiii.  I'lescnl 
inilii.iiiuiis  .lie  lhal  ihc  luuiisi  mdusliv  will  becunie  the 
inure  impuilaiil  se’gment  ul  ihe  eiunumv  in  Ihe  Itlaik 
I hlls  aiea 

I ul  the  .iiejs  Milhni  Ihe  suhb.isin.  as  described  Ihiee 
piiiicip.il  pl.minng  "hicclin’s  emerge  I iisl  is  ihe  need 
l"i  piudiiilivilv  nicieasi’s  ihiuughuul  ihe  siibbasin  Ihe 
etlc’cls  "I  iisine  piuduciiun  csis  and  cunsi.ml  m 
di’clmnig  piici’s  lui  piudiicls  liuni  agiiciillnie  and 
mining  .ne  well  kiiuMii  \l  piesenl  il  appears  lhal  ihe 
niiieasing  "I  piudiiclivilv  is  abmil  ihe  miK  way  ihese 
indiisliies  can  ni.nni.im  a le.ismiable  piulil  margin 

Secundly.  Iheie  is  j need  Im  memiie  siabih/.itimi 
pailiculaily  in  .igiiculliiie  mining,  and  Imnisin  \gii 
culluie  legiiljily  expeiiences  wide  llueliialiuns  ul 
iiieume  due  t"  suchenvnunment.il  lac tms  as  diuughls 
which  "lie’ll  are  i|uile  exlieme  Mining  has  had  many  ups 
and  duvviis  III  ihe  past  and  cuiieiilly  is  in  a i.ilhei 
depressed  sijle  I Ills  is  jlliibiiled  pimuiily  lu  Ihe 
dc’plelimi  "t  high  gi.ide  mes  and  shitls  m d’emands  tm 
vaiimis  minerals  An  exceplimi  is  the  nnnmg  "I  hgmie 
which  appeals  lu  he  emerging  luwaid  lalliei  lapid  luluie 
expansimi  Fuiiiism  is  a sc’asmi.il  enleipilse.  hiniled 
.ihnusi  eiiliiely  lu  Ihe  three  siimniei  niunihs  I veil 
Ihuugh  ihe  Imiiisi  mdusliy  has  exhibited  reeeni  giuwlh. 
yearly  Ihielujlimis  m iiieume  Iruiii  Imnisiii  are  being 
exi'c’iieneed  in  smne  l"eahlies 

Ihe  ihiid  m.i|"i  planning  gual  deals  with  puveily 
aie.is  within  the  subbasiii  \ l.nge  mnnbei  ul  emnilies 
have  a mean  jiinual  l.nnily  meume  ul  less  than  y vIKIII 
Ihe  liidian  pupiiljliun.  espeeully.  has  a very  luw  per 
capita  meunie  In  many  aieas  ul  the  subbasiii.  basic 
sucial  services  iiiiisl  he  heavily  suppmled  by  either  .State 
"I  I edeial  guveinnienis  because’  ul  the  inadequacy  ul 
lucal  lax  revenues  Ihere  is  leasun  tu  believe  lhat  in 
sunie  lucahties  there  is  a widening  gap  belween  then 
standaids  ul  living  and  the  ii.iliunal  aveiage  Ihe 
IHissibihly  exists  lhal  iiii.il  puveily  cunid  becunie  an 
exiremely  seiiuiis  piubieni  m the  snbbjsni 

Al  least  puiliuns  "1  the  suciu-ecuiimnic  piublenis  ul 
Ihe  suhhasin  may  he  sulved  by  walet  lesuiirce  develup- 
ineni.  Il  's  iiui  the  pmpuse  ul  ihis  study  tu  explme  all 
allei natives  tu  the  suciu-ecununiic  prublems  ut  the 
legiun.  bill  lather  lu  explure  Ihe  alleinalives  lelalive  lu 
water  lesuurce  develupnieni.  lur  this  subbasiii.  alter- 
naiives  are  hniiied  by  the  scarce  available  water  supply 
and  the  Innilmg  cmisliainls  ul  climate,  lupugraphy . and 
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S()ecified  Non  Federal  Programs  and 
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iiiaiii  slim  iisiiiHHs  nil  Oil  Missihiii  Kiiit  Iahli4ii 

piisiiiis  ipiaiililiiil  i.ikiis  llll  Oiisi  ilimiiils  ill  Oil 
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Table  46  SPECIF lED  NON  F EDE R AL  PROGRAMS  AND  MODIFICATIONS  OF  EXISTING 
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Faiilitirs  Such  As  These  Would  He  Included  In  The 
(ireiil  Praine  Lakes  National  Recreation  Area 


Water  Control  and  Related  Land  Development 

llll  iiiapmliiili  III  Oil  w.ilii  .Hill  iil.iliil  lami  iliiikip- 
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nl.iliil  laml  ili\ilnpmiiil  inmpnniiil  nl  On  li.imiwnik 
pl.m  llll  On  siihh.isin 
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Table  47  WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT,  FRAMEWORK  PLAN 

WESTERN  DAKOTA  SUBBASIN 
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\hoiil  1,^  miles  I't  siieam  imi'iiiveinenls  vumUi  be 
pniviileil  loi  liii.,il  lliiinl  pioleeliiMi  ,il  Meiloi.i.  Beiil.ili, 
.Slanliiii.  .mil  Mmniil  m \inlli  D.ikolj  .mil  Belle 
I omehe  anil  I ml  I’lene  in  Smitli  llakola  Olliei 
m-slieam  emilmls  iimilil  miTiiile  I'l  miles  ol  bank 
eiosimi  emilii'l  Inealeil  prmiaiiK  i>ii  llie  ( liesemie. 
Willie,  anil  I illle  Missmni  iiieis  ami  44  eiaile  si.ibili/a 
lion  siiiKluies  111  lonliol  enIK  ine 

file  l.iiiil  ileielopmeni  lel.iieil  lo  ilie  vs.iiei  eonliol 
l.ieililies  woulil  ntiTiiile  IliO.IMIl)  .leies  loi  ieeie.ilion.mil 
lisli  anil  Milillile  nsi’s,  aboni  'MIIHI  aeies  ol  pnblie  oi 
grinip  iliainajie  sisieins,  ami  llie  niijialion  ol  (i44.(HI(l 
aeies  ol  lanil  liom  siiilaee  soniees  miTmliii};  Imlian 
pio|eels  I ami  eoiiseiv.ilion  praeliees  ivonlil  be  applieil 
lo  ovei  1.(1  million  aeies  ol  ledeialK  oiineil  lands 


•\  \ ariely  of  Rcereation  Xclisilies 
In  The  Seenic  Blaek  Hills 

Till'  snilaee  w.iki  eonliol  lealmes  loi  ihe  lolal 
tiaiiievioik  plan  inelmle  7|  mnlliple  pnipose  leseivons 
liavnip  .1  lolal  sloiage  ol  '.()()()  aeie  leel  [Ins 

aminml  ol  slmajie  wonld  be  developed  m 7 teseivons 
liaviii)!  imlividiial  slorafie  lapaeilies  ol  grealei  llian 
Js.OOO  aiie  leel.  willi  llie  leiiunimij’  (>4  reseivons  having 
individiial  sloiage  lapaeilies  ol  less  ihaii  25.IHIII 

aeie  leel  In  addilion.  J.IMHI  .me  leel  ol  smgle  pmpose 
Hood  eonliol  sloiage  would  be  piovuled  loi  loeal 
pioleelion  al  Kapiil  ( ily.  S Dak  . and  7.1)110  aeie  leel  m 
sin.ill  iinponmlmenls  loi  lish  .ind  wildhie  pniposes 

Ol  llie  2.b7.T(K)()  aeieleel  m imillifilepni  [lose 
ini()oundiiieiils.  Xj.OOO  aeieleel  wmild  be  inaelive 

sloiage.  I .X  I TO(K)  aeie  leel  would  be  loi  |onil  benelieial 
uses,  and  ‘)7K.0()0  aeie  leel  wonlil  be  loi  esiTusive  Hood 
eonliol  The  |oinl  use  sloiage  would  he  nsi'd  as  billows 
liiigalion  I yoii.lHKi  aeie  leel 

Mnnieipal  \ Indnsliial  I4.IKI0 

Keeicalion.  I ish  iX  Wildlile  ‘)0(i,()()(i 

Hood  Conliol  lmidenl.il  benelils 

lioni  legiilalion 


C’oiiercle-Liiied  Ditehes  Conserve  Water  l-Or  Irrigation 


Environmental  Enhancement  and 
Non-Structural  Measures 

OHiei  envnonmenl.d  enli.ineemenis  nol  niiTuded  in 
Hie  pieeeding  lealmes  ol  Hie  liamewoik  plan,  bin  an 


ink'^;i.il  ('.III  ol  iIk'  pl.m.  ^^0K'  .iKo  (.IdiiuMli'tl.  Non- 
vliikUiial  .ipplKjI'k-  lo  the  Milihasiii  \mtc  also 

uullincil  tot  iIk'  tiamcwoik.  I lu'  loaliiiON  lot  ilus 
lOiiipoiUMil  ol  ilic  MihhaMii  liamcvsoik  plan  wni’  based 


oil  the  same  soMsideialion  oiiilmed  lot  the  previous 
siibbasiiis  Table  4h  siiiiimai i/es  the  esieiil  and  iiiajim- 
tilde  ol  iliese  teatiiies. 


Table  48  ENVIRONMENTAL  ENHANCEMENT  AND  NON  STRUCTURAL  MEASURES 
FRAMEWORK  PLAN  - WESTERN  DAKOTA  SUBBASIN 
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I be  eiivuonmeiilal  lealiires  ol  the  siibbasm  Irame- 
work  plan  meliide  siillieieiil  water  and  sewage  Ireatmeni 
laeililies  lo  meet  Inline  needs  and  ate  in  eonsonanee 
wiili  enteria  oiillined  in  preeeding  eliaplets;  ibe 
aeqnisilion.  developnieni . or  inanagemenl  ol  2l.(KKI 
aeres  lor  wildlite,  and  one  fish  lialeliery  and  12  I'islimg 


inipoinidinenis,  and  P special  use  leciealion  areas,  and 
,'')(l  miles  ol  Hails  Ollier  maiiagemcnl  ptogiams  include 
llie  piepaialion  ol  51  Hood  hazard  reports  covering 
17.? .0(1(1  acres  ol  Hood  plain  lands  and  ,i  loresi  inanage- 
inenl  progiam  dial  would  yield  an  average  o|  S.IKK) 
acre  leel  ol  water  annually . 


Table  49  LAND  USE  CHANGES,  F RAMEWOR K PLAN  WESTERN  DAKOTA  SUBBASIN 
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Table  50  WATER  WITHDRAWALS.  DEPLETIONS,  AND  OTHER  CHANGES 
FRAMEWORK  PLAN  - WESTERN  DAKOTA  SUBBASIN 
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Land  and  Water  Changes 

Ni'l  l.iml  iisi'  t ill, it  Auukl  K'suli  liom  llic 

Mil'I'.iMii  ti.mu’Wi'ik  I'l.in  n.'lli\l  I.iikI  onnoiMoiis  loi  llic 
vimo  c.iU'floi U'v  ol  iiM'  tk’MiihcO  |>k'\huisK  Ioi  llic 
I I'l'i't  Missiiiiii  .Hill  N I'lli'M sloiK'  Milih.iMiis  1 lie  iiel  l.iiiil 
iiM'  I ll.lIlJ:l'^  .lie  pieseiiieil  in  l.ible  4*> 

l),il.i  I'll  w.ilei  uiltuli.iw.ils  liii  ilie  uiinnis  piiiinixes  in 
itie  Mihh.isin  li.iniewutk  pl.iii  .iinl  llie  leMilUinl 

ilei'lelii'iis  "I  Nlie.iiii  .iiul  uihiiiiiI  w.ilei  supplies  vseie 
iHiiipileil  III  llie  s.niie  ni.innei  ,is  ilesiiiheil  lui  llie 
pieieiliiie  snt'ih.isins.  Deplelnnis.  m iiiinnip.  nl  pioniul 
ss.ilei  lii'iseu’i.  .lie  suniewli.il  liipliei  lli.ni  in  the 

siibli.isiiis  pieiii'iislv  ilesiiiheil  Keeli.iipe  ol  pioniul 
se.ilei  .iipiileis  imII  v,ii\  lliioiii;lionl  llie  siihl'.isin, 
liioiiiiil  is.ilei  ileplelioiis  eseie  esinii.ileil  lo  i.inpe  lioiii 
III  to  JU  petseni  ol  iwiluli.iujis  loi  ilie  i.itions  [il.iniinip 
.iie.is  willini  the  snl'biisin  l.ible  ■'ll  piesenis  llie  ssilli- 
ilr.ns.ll  .mil  ileplelioii  v.ilnes  loi  the  Wesleiii  Diikol.i 
Snbb.isin  li.niiessoik  pl.iii 

Costs 

I siini.iles  ol  liisi  V.OSIS  .mil  .mnii.il  oper.ilion.  ni.nii- 
teiijiiie.  .mil  lepl.ieeiiienl  msls  (( )M\K  lloi  .ill  lealnies 
ol  ihe  siibb.isiii  li.iiiiewoik  pl.m  niilii.ite  .1  tol.il  invest' 
iiiciil  u\jtiiiciiiciil  nl  .iboiii  kj  2 b))))on  \ver,jpe  .mm1.1l 
()\|\K  eosis  eonlii  iaiii;e  liom  S7  7 niillion  b\  I'lXII  to 
k7>s  I million  by  ’UJO  I i^iiie  21  pieseiils  eosi  esiniiales 
lot  llie  siibbasm  liamesvoik  plan  al  llie  l'•KII,  JIKM).  aiul 
7070  laipel  seals. 

I be  liisl  eosis  ilisinbnleil  lo  eaeli  liinelioii.il  ileni 
iiiiluilesl  III  llie  snbbasm  lianiessoik  plan  are  sliossii 
j!f jjiliiijlls  III  lipme  7b  As  laii  be  iioleil  Irom  I'ljmie  7S. 
llie  laigesi  sliaie  ol  llie  lolal  investiiieiil  ssoiikl  be  loi 
land  eonseiv.iiioii,  S '44  million  |7'1  peieeni  (.  lollosved 


FiGunr 

EGTIWfiTED  FIRST  COSTS  A’lO 
ANkiufll  OPERAFiOk.  VA  \’‘E'|ANCE.  AXO  RER^AcEMt  ’.T-, 
' I'AVS  A Is  I AS 

WESTERN  DAKOTA  SUBBASIN 

(c  jmjioi  VP  ODOwP  rurrprf.' 


by  iiiipalioii,  liavnip  a eosI  of  S '(Ml  million  (75  pereeriil. 
.mil  leeiealioii,  ssilb  a eosi  ol  S7('(i  million  (77  peieeni). 

Inilliei  nisij:lit  to  mvesiment  reiimieiiieiils  is 
provided  by  an  addilional  disaj’j’rej’alioii  ol  eosis  lo 
lelleel  nol  only  Iniielional  uses,  bnl  also  the  I edeial 
tion  l edeial  eosl-sliannj;  lelalioiiships  Based  on  exisliiip 
lep.il  ,md  poliey  eonsideialions.  initial  I ederal  msesi 
meiils  ol  54411.K  niillion  sviinld  be  rei)nned  Ol  tins 
aniomil,  S7I()..^  million  vvoiikl  base  lo  be  lepaid  ovei 
ibe  loiig'leini  liitme  by  iion-l  ederal  nislilnlions  as  svell 
as  provide  S5  million  lor  niilial  eost-sliai nij;,  resnilmj:  in 
a net  I edeial  nivestmeiil  ol  S7.^<>.5  million.  Siimlarly. 
iion  l ederal  piojiiams  liavmj;  a I'lrsl  eosi  ol  S7.'5  4 


FIGURE  28 

DISTRIBUTION  OF  COSTS  BY  FUNCTIONAL  PURPOSES 
FRAMEWORK  PLAN 

WESTERN  DAKOTA  SUBBASIN 
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Tjt>le  51  INITIAL  INVESTMfcNT  COST  DISTRIBUTION  SUMMARY  WESTERN  DAKOTA  SUBBASIN 
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Plan  Features 
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14. 3 
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59.0 
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T.il)le52  FRAMEWORK  PLAN  FOR  1980  WESTE RN  DAKOTA  SUBBASIN 
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FIGURE  29 

WESTERN  DAKOTA  SUBBASIN 

PRINCIPAL  WATER  CONTROL  FEATURES 

EXISTING  AND  1980  FRAMEWORK  PLAN 


'N  »m£  SOBBAS-N  P.  an 

ICUMUlAT.vt  ABOVE  CU«»tNT 
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FIGURE  30 

WESTERN  DAKOTA  SUBBASIN 

RELATED  LAND  DEVELOPMENT  FEATURES 

EXISTING  ANO  1980  FRAMEWORK  PLAN 


niilliiMi  wmilil  Ih'  iklk-il  to  ^■4(>4  I million  In  l’i.iiiI  .iiul 
.nM'l.iikc  pioUMim  (''..'’'I  ' iiiillioii)  ol  iIk'  li'ili'i.il 
( io\cMiini.’iii  ()ii  ilk-  h.iMs  ol  iiiiii.il  iinikliiUMik  lln.' 
I Oilm.il  non  I Oili'i.il  losi  sIi.iiiiil'  Ioi  lln-  lol.il  li.nno 
woik  I'l.in  wonUI  .ippioMin.iln  k()  pi-ui'nl  I I'lUi.il  aikl 
40  poui'nl  non  I I'lK'i.il  ( )ii  On.'  h.isis  ol  ik'l  i.osl\. 
llo\U'\oi.  ilk'  i.o'^l  sluiinp  lOiild  .ipptoMiiuk'  4!  poki'iil 
I ctk'i.il  .iikl  ■'7  I'Ckk-nl  non  K'lk'i.il  Mu'  jMiilnik'il 
losk  lojli'llk'i  uilli  (.osisluiiiip  k'i|iiik'nk'lik  ,ik' show  n 
on  l.il’k'  I 


Short  Range  Framework  Plan 


Ilk'  slloil-l.iipik'  llOMII  k'.illlk's  ol  ilk'  Mlhh.iMII 
liaiik'noik  pl.ni  .no  Mimin.ii i/i'il  in  l.ikk' ^7  I ipiiK's  Jo 
,iikl  '0  nIiovv  Ilk'  in.i|oi  k'.iliik'v  ol  lln.'  I OSO  | i.niU'W oi k 
plan  b\  ik'oinaplikal  localion 


Mali'hc'rk's  Siippli'iik'iil  Nalnral  I kli  Ri'prodiklion 


i.k'\ok'il  lo  ilk'  pknliklion  ol  kik'al.  k'Oil  yiaiin. 
Ila\n'i.'d . alkl  llU'skk  k. 

Ilk'  wcsk'in  llilkl  ol  lln.'  s ilihasin  is  v.oinposi.'i.l  ol  a 
rolling  lo  InIK  coican  nlikli  lias  mnik'iotis  slnnt  siioaiiis 
ali>im  ils  Hanks  ami  laiyc  non-soiili  ibulinp  aicas  in  ils 


Ilk'  I ask'iii  l>akola  Siibbasin.  Imak'd  in  ilk'  noilli- 
cask'in  pail  ol  llic  basin.  i'ikoin|iass>.'s  an  ak'a  ol  aboni 
5n..'0II  sspiaic  link's  li  is  puinaiiK  an  apikiillnial  ak'a 


ANADA 


OMITED  ST 


mU'iioi  rii\sii>i;i;iplik.ill>  . il  is  .1  pail  ol  the  (IhmI  I’laliis 
willi  i:ia/liii:  aiu.1  llio  j;io\Miii:  t'l  small  j;iams  Ih'iiii;  llic 
ma|i'i  laiiil  uses. 

In  llie  east  ol  llie  eoieaii  is  a very  loiij:.  lelativelv 
I'loavl  loklaiul  iliaiiied  In  llie  lames  Kivei  llie  lowlaiul 
Is  Hal  to  eenlK  lollmi:,  and  one  ol  the  oiilstaiulmj; 
eliaiaeleiisiies  ol  llie  James  Kivei  is  ils  exliemely  Hal 
eiadk  111 

llie  easieiii  maipm  ol  llie  suhhasm  is  lormed  hy  a 
sikond  eoleaii  drained  In  llie  liij;  Snnix  Kivei  Uiis 
eoleaii  also  lias  laige  aieas  ol  inleinal  drainage  II  is  on 
llie  siihliimiid  maigm  ol  ilie  Coin  (Jell  and  llie  agii- 
eiilliiie  IS  bused  piimaiiK  on  eoin  and  eallle  lallening. 
rills  area  is  llie  inosl  deiiH'ly  sellled  and  eonlams  mosl 
ol  llie  urban  popnlalions 


Water  Resources 

■ lie  average  annual  luiioll  lioni  llie  niaioi  streams  in 
the  subbasin  lanpes  liom  abtuil  one  loinlli  ineli  loi  the 
dijinaees  ol  the  vveslein  eoleaii  lo  aboul  one  and 
one-hall  melies  toi  the  Uie  .Sioux,  llie  maioi  portion  ol 
ihe  annual  lunoll  results  lioin  spim^  snowmelt  and 
lams.  On  the  aveiajte.  aboul  7(1  pereenl  ol  the  annual 
llove  occurs  Ironi  Match  throuj;h  June.  Hie  Ilow  ol 
subbasiu  siieams  is  eiialic  and  the  volume  ol  water 
produced  vanes  prealiv  Irom  year  10  year.  IJiiinm  dry 
years,  the  annual  link  may  average  as  htlle  as  4 peiceni 
ol  the  mean  annual  volume  and  during  wel  yeais  the 
volume  may  exceed  ihe  average  year  by  5 limes. 

Ihe  non-coiitribulmg  aieas  are  libeially  dotted  with 
small  lakes  and  potholes  They  have  hllle  or  no 
sireamllovv  Ihe  runoll  collects  in  the  neaiesl  depression 
and  either  evaporates  01  sinks  into  the  ground 

I lirouglioirl  mosl  ol  the  siibbasiri  there  are  two 
general  souices  ol  ground  water  which  are  dillerenlialed 
by  then  depth  One  ol  these  is  the  deep  ai lesian  ai,|uilets 
which  exleiiil  Irom  iindei  the  (iieal  I’lains  lo  Ihe  west. 
Ihe  ailesiaii  I'lessnie  m Ihe  acpiileis  is  geneially  gieal 
enough  lo  raise  the  walei  to  or  neai  the  ground  suihiie 
I’rodirclion  Irom  these  langes  Irom  I 5 gpm  in  mosl  areas 
lo  more  than  'dill  gpm  m a lew  lavoierl  localities  Many 
rural  and  municipal  water  supplies  ate  piovulerl  by  these 
acpiileis  and  the  supplies  are  pai  Ikiilaily  impoilaiit  m 
the  weslerii  potlion  ol  the  siibbasm 

/ lie  seormJ  grou/id-w aler  source  is  Iruni  llie  leljlively 
shallow  ar|Ulleis  in  glacial  deposils  01  alluvium. 
Individual  acpiileis  usually  do  nol  have  huge  aieal 
e.xlenis  but  the  siibhasiii  has  a large  iiiimbet  ol  iliem  and 
they  iitidetlie  much  ol  iis  area. 

Almost  all  ol  lire  rural  doriieslic  water  supplies  are 
Irom  ground-water  sources  but  it  is  impossible  to 
determine  the  peteeiilages  Irom  the  deep  or  shallow 
acjiiiters  All  hut  10  ol  Ihe  niiimcipalilies  obtain  ihen 
water  supplies  Irom  ground  walei  Aboul  H.J  petceiii  ol 
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the  popiilalion  in  the  siibbasm  lelies  on  ground  walei  lor 
clomesik  .mil  municipal  uses. 

In  leceiil  ye.iis.  niigalion  lioni  shallow  gioimd-waler 
souices  has  been  mcieasnig  very  rapidly  as  the  acpiilers 
have  been  explored  and  iclenlilied.  .Approximately  M 
peieenl  »d  the  land  unclei  irrigation  is  served  by  ground 
walei . 

Uilliin  Ihe  siibb.ism  iheie  were  l(i'>  conmuimlies  m 
I't(i5  that  had  ceniral  water  systems  seivmg  4 IK.OOII 
people,  which  is  about  (>2  pereenl  ol  the  l‘l(i|)  popula- 
lion.  Ol  tins  luimbei,  221  conmuimlies  had  sewerage 
systems  with  plants  piovidmg  only  primary  lieat- 
menl.  and  Itrfi  having  secoiulaiy  Irealment  plants.  I hese 
planis  reduced  .1  raw  waste  load  ol  aboul  XIO.IMtll 
popiil.ilion  ecpnvalenis  lo  1 1) 1 .1100  I’ 1 At  present  most 
ol  the  indiislii.il  oiganic  wastes  are  Healed  by  lire 
municipal  waste  lie.ilnieni  plants  Only  1 7.000  .are-leel 
were  diveiled  in  I'lto  |oi  cooling  water  loi  thermal 
power  general  ion 

.Stream  waters  ol  the  siibbasm  are  very  highly 
nnneiah/ed.  Stream  llowsaie  highly  eii.ilic  and  seasonal 
llows  111  many  streams  aie  madecpiale  to  handle  the 
discharged  irealed  wastes 

Sioux  halls.  S.  Dak.,  provides  exccllenl  waste  tie.il- 
menl  which  removes  over  '>7  ]ieicenl  ol  Ihe  IU)I)  .ind 
suspended  mailer  liom  the  municipal  and  indiisiri.il 
wastes  belore  disdiaige.  I veil  so,  al  limes  the  natural 
Ilow  III  the  lltf!  .Sioux  Unci  is  iii.ideipi.ile  lo  salis- 
racloiily  assiinilale  the  etlliienl  witlioul  some 
degiadation  ol  siiilace  walei  quality. 

I’olhilion  adversely  alleels  the  tisheiies  in  al  least  live 
slieams  lolaling  aboul  500  miles,  mchidmg  extensive 
leaches  ol  the  IJig  Sioux  and  lames  iivei  In  addition, 
at  least  II  impoundmenis  lolaling  some  22 .000  acies  are 
similaily  allecled  Ketiirn  llovvs  liom  I I'•,IM)|)  acres  ol 
iriigaled  lands  cany  .igric iilliiral  chenikals  and  oilier 
solids  back  lo  the  siie.inis 

Data  are  nol  .ivail.ible  lo  esinnate  the  dissolved  solids 
coiicenlialioii  loi  all  slieaiiillow  leaving  the  siibbasm 
Aiialvsis  ol  available  d.ila  shows  the  .iveiage  dissolved 
solids  coiiceiilialion  ol  Ihe  lames  Kivei  stieamllovv  neai 
Ihe  iiioiilh  IS  .iboiil  son  mg  | and  the  Uig  .Sioux  Kivei 
aboul  (>20  mg  I I hesc-  .iiialvses  mdk.ile  a relatively  high 
coikeiili.ilion  ol  dissolved  solids  in  Ihe  siie.im  llovvs 
Iicini  Oils  b.isiii  Mosl  ol  the  dissolved  solids  .ue  those  in 
the  iialiii.il  iimoll  as  ilieie  .ue  leliiiii  Oows  liom  only 
Il'iINMl  a.ies  ol  iiiigalioii  and  model. Me  .imoiiiils  ol 
municipal  and  mdiisliial  ellliieiils 

Flood  Erosion  Control 

I xisiiiig  llooi)  and  eiosinu  control  proiecls  are 
sirmmari/ecl  in  lahle  ^ * I hese  iinpiovemeiits  are  pil- 
iiiaiilv  single -pur |vosc-  m cli.iiactei  .illlioiigh  Iheie  are 
some  leciealion  and  lish  and  wildlile  values  assovialed 
willi  lire  waleished  pio|Ccls 
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T.it>lfb3  EXISTING  ELOOn  AND  EROSION  CONTROL  PROJECTS 
EASTERN  [)AKOfA  SUBBASIN 
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I'sinn. Ill'll  111  lu'  ''I  '7  '.null 

(iiills  I'lnsinii  piiihli'iiis  lusiii  .11  s.niniis  liii'.ilnnis 
itinni^liiHil  llii'  siil't'.isiii  .nut  .no  iiinsl  pioi.ili'iil  in 
.tilm.iloil  .iio.is  uiili  ii'lliiip  111  iiiiif:li  iiipnL'i.ipli>  till’ 
Oipiis .ili'iil  t'l  .il'iiiil  .'.5IIII  .UK's  poi  \o.n  .110  I'oiiip 
il.im.iL'oil 

Welter  Supply 

lii'lli  pii'uiiil  .mil  sint.uo  u.iiois  .no  lu'iiig  iisoit  t'*i 
ilnliu'slk  lllilllslll.il.  .1^1  u till  111. il  .mil  pnuoi  piiipnsos 
Xpiunliin.il  iiso  "I  w.iloi  is  pinuip.ilK  Im  ii i i.o.il mii  .iiul 

luosi.  u k u .iloi 

liii(;.iliim  III  llio  stibb.isin  li.is  boon  iiuioasiiij;  i.ipiilK 
ilin  niu  1 lio  p.isi  I ^ \ 0.11  s 1 boll'  .11 0 .ibi  111  I 1 1 * i .1  it  ii  I ,i,  los 
.'I  liill  soivuo  inm.iliim  In  .iiblilnni.  1 I .''.illll  .loios  .no 
bonii;  niio.iloil  nnoinnilonlh  b\  p.nii.il  u.iloi  siipplios 
Mis-.dini  Ki\oi  iii.iiiisioiii  losomnis  siippK  sui l.uo  u .iloi 
II 1 lo.n ii 111  bii  lil.'.iiill  .uros.  1 lio  44..'llll  .UK'S  boini! 
nrip.iloil  liniii  siibb.isni  siio.niis  .no  li.inipoioil  bs  lnu 
b.isi'  llnus  ilinnii;  llio  l.ilo  siiiiinioi  innnllis  (iioiiiub 
u.iloi  siij'plios  li.Ko  .i;oiu'i.ill>  boon  .iiloi)ii.ilo  volioio  llio> 
li.iio  boon  ilovolnpoil  bn  n i lo.il n m . bnl  llio  .u|inlois  .no 
so.nioioil  llioio  .110  still. iblo  stills  tlniiiipliiiiil  llio  stib- 
b.isiii  uliuli  i.ni  bo  nii)i. Ill'll  il  .uloi|n.ilo  subsnil.uo 
ili.ini.ipo  IS  piiuiiloil  I’IksU.iI  iinisli.nnls  in  niig.ilinii 
.no  1 1 10  IliK  In.il  nip  stii  l.ii  0 lb  ui  s .mil  1 bo  so.il  loioil  ii.il  tiro 
nl  i;intnul  «.iloi  .upiilois  ib.ii  i.ni  siisi.nii  l.noo  o.ifi.uilv 
iiolls.  .mil  ibo  stiil.ibibu  nl  l.niils  in  siisi.nn  nii>:.ilinn  in 
ibo  i;l.ui.il  nil  .no.is 

I lu'situk  ii.iioi  siippbi's  III  ibo  siibb.isin  .no  .iiloipuio 
In  inool  otnioiii  iloni.niils  oxiopl  in  snino  .no.is  uboio. 
liinin.i:  poimils  ui  pinloiiooil  iliniijibis.  I.nin  pniuls  in.iv 
bo  iloploloil  \bnnl  poioonl  nl  bioslnok  ii.iloi  is 
snppboil  Imni  snil.uo  ii.iioi  snimos  .niil  ibo  lonnniiiloi 
Ilnlll  iirniniil  VI  .lloi  sntllsOs 

Dnnu'slu.  iiiilnslii.il.  .mil  pnvvoi  snppiv  nooils  ;iio 
■ inionllv  bomj;  niol  ibinnpbniil  ibo  siibb.isiii  Miniuip.il 
.mil  iiibil  ilninosiii  vv.iloi  is  bonip  snpplioil  In  .i  pn|inl:i- 
linn  nl  4 I .S .non  In  .n'l  w.noi  syslonis.  I bo  pmss  vv.iloi 
wilbib.ivv.ll  Is  7 J unn  .u 1 0 tool  .nnin.illv  . vv lib  lllnl  ibo 
syslonis  iloiivinp  Ibon  siipi'lv  Imiii  sinl.uo  sntiiios.  .57 
Imin  jiiinniil  w.noi.  .mil  liniii  .i  oninbiii.ilinii  nl  Iboso 

I III'  l.iifii'si  ijinss  vvnbtli.ivv Ills  .no  Ini  ibo  olooliio 
|invM'i  iiiibisiiv  I loiliii.il  lU'iioi.iliiij;  pl.inis  inobiilo 
Iboiiiinoloi  Ills  pl.nils.  vvilb  .i  Inl.il  msl.illotl  i.ipaiilv  nl 
-’4b  moft.iw .Il I s .mil  ibo  O.ibo  bvilinoloi  liu  ('l.ml.  vvilb 
.III  iiisl.illoil  i.ip.iiilv  nl  iiu'pavv.ills  ()l  Ibo  vinionl 

iloinanil  nl  4.1 ’7  millinn  kwb  nl  oloiliuilv  J.-I‘i 
millinn  kwb  .no  jionoi.iiotl  vviibm  ibo  siilib.isin  Slio.nii 
ilivoisiniis  Ini  Iboimnoli'i  nil  plain  innbll(;  lnl.il  .ibnill 


17.111111  .Kio  lool  nl  vv.ili'i  .nnni.illv  , bin  niilv  I .linn 
.ii  lO'loOl  .110  enlislimoil 

Fish,  Wildlife,  :iiicl  Recreation 

I >ovolnpnu'iils  .Hill  l.iiiblios  Inr  iboso  niloi lol.iloil 
llllkllnlls  Onlislsl  nl  'Ml’  111111  .UK's  nl  nil  pnimilllioill  s nl 

vv  Ilk  b I J .nni  1 ,K  1 os  pi nv  llio  sjini  1 I islniiu.  7-s7.nnn  .u  los 
nl  l.iiiil  Ini  ju'iioial  losioalinii.  1.51111  nnlos  nl  sl.issilioil 
lisbiiiu  siio.mis.  bi  imlbnii  .UK'S  Im  vvililblo.  vvilb  1.2 
imlbnii  .UK's  iloibi.noil  iiiim.nilv  In  w iMIilo  pmibu imn. 
.mil  .ibntii  W .nnn  .uios  nl  l.mil  .mil  2.vnnll  .u  los  n| 
vv.ili'i  iloilk.iloil  pimiaiilv  In  ooiioi.il  looioalinii  iiso 


Rosomiirs  I’rnvido  Rosling  \roas  Inr  Walorinwl 


Ibo  osiimalotl  i.i|'aiilv  nl  ibo  lislimu  ioshuko  is  b,2 
millinn  risboi iii.m-ilav s vviib  itnioiii  iiso  .ippin\mialmi; 

l, 5  millinn  lisboimaii-ilav  s.  1 no.il  .no.is  nl  lisbiiip  sbnil- 
.luo  oxisl  ilospilo  Ibo  l.njio  nvoi.ill  oxooss  ni  lisbiiip 
o.ip.ioilv  III  Ibo  siibbasiii.  Ibo  \lissnmi  Rivoi  iii.iiiislom 
losi'ivniis  pinviilo  ibo  in.i|iii  pnilinii  nl  lIlo  I'XvOss  lislmii; 
o.ipaiilv.  .mil  Ill's. niso  nl  Ibon  l.imo  si/o  .niil  ilislaiuo 
limn  piipiil.ilimi  ooiilois.  tilib/alimi  nl  a uio.il  pmlimi  nl 
Ibo  i.ip.uilv  IS  ilillkiill  In  all.im 

Ibiiiliiig  o.ipaoilv  Is  I'siimaloit  in  bo  .ibniii  miibnii 
Inniloi  il.ivs  vvilb  iinioiil  iiso  .ibniil  1 b iiiillimi  liimloi- 
il.ivs.  .\l  ills'  (Mosoiii  limo.  uililblo  losmiKos  .110  i.ipablo 
nl  moolnip  ilom.niils  Im  i|ii.ilil\  litniimj:  oxoopi  Im  a low 
spook's. 

Ibo  siibb.isiii  IS  mil' nl  ills' iiinio  impnil.nil  vv.iloilnvvl 
.iioas  nl  ills'  N.ilimi  vvilb  ,ni  .niiiii.il  (inultiilimi  nl  nvoi 
I b milbmi  ibioks.  I’losoivalinii  nl  ibo  many  l.ikos. 
pmiils.  .mil  111.11  sill's  III  ills'  siibb.isiii  is  .i  nooossiiy  il 
waloilnvvl  pnfnilalinns  .no  In  bo  in.iinl.imotl 

Domaikis  Im  jioiioi.il  roi lo.ilimi  .no  oiiiii'iilly  osli- 

m. iloil  In  bo  abniil  11)  millinn  lootoalimi  il.iys  ibviiloil 
.ibniil  oi|ii.illv  boivvooii  stibbasm  losliloiils  .iiul  nnii 
losiilonis  (Jii.ibly  looio.ilimi  ilovoinpmoni  is  Inniloil 

1 lovolnpmonl  nl  loiii'.ilimi  l.kiblios  in  Ibo  vumily  nl 


SiiHix  I .ilK  S D.ik  . iiiMi  m.iini  ii.iiiMOMliiiciil.il 

.iiul  .luniiul  luim.il  l.ikfs  .mil  llio  sm.illii  u'scimhin. 

IX  till'  eilMk’xl  llitlCMl  lll'l'il 


( lx  \ l avorilf  Acli\it\ 


Land  Conservation  and  Drainage 

( iiitonlK.  21  millii'M  .iiii’x  111  llu'  pm.iU'K  uxMioil 

l.iiulx  III  till'  Milif'.iMti  .lie  iixcil  (I'l  imp  pfiiiliii lum.  12  5 
Miillioii  .iiicx  .lie  iiM'il  liu  p.isiiiie  .Hill  1.111(11'.  211 
llnm\.iiiil  .Kies  .ire  iii  Imesl  .mil  iioiiilkmils.  5'M 
lliiHivmil  .Kies  .lie  m iilliei  .i(:Miiiluir.il  uses  .mil  1 ^ 
iiiilliiiti  .Kies  .lie  III  iioii.i(;iK iiluii.il  iisi's  Mnuil  I !’• 
ituuisjiul  aiies  iil  iio|'l.iilil  .lie  iiiip.ileil  .iiiiui.ilK  An 
.iilililiiiiul  II'  lliiiiis.iiul  .iiies  111  l.iiiil  leeeive  iiilei 
milieu  .i(i(’Ik.iIIi ms  <>l  iiii(;.ilii>ii  u.iiei  M'luii  '‘i  ilu'ii 
viiiil  lilies  111  I I'lJei.il  kiiiil  .lie  iiseil  Ini  .i(;iiiiilliii.il 
piiijiiises.  si\  iliiius.mil  .lie  (ii.i/eil  .iiiil  llioiisjiul 
|iiiiiliiie  Imesl  pimliKis  \ii  .ukluimi.il  175  ilimis.mil 
Jill's  111  I I'llei.il  l.iiiil  .lie  iisi'il  Im  iimi.i(:iKulliiial 

pillt'llSl'S 

(II  llie  21  millimi  .iiies  iiseil  Im  iinpl.iiiil.  I’I'I 
iitillimi  .iiies.  Ill  *i4  peiii'iil.  .iie  suil.ikle  Im  siisl.iiiieil 
iiillivjiimi  willi  piii|H'i  in.m.i(:emeiil  .mil  emiseivjlimi 
iiiejMiii's  I lie  ieiii.iiiiiii(:  I 1 millimi  .leies  ul  iiupl.iiiil 
.lie  Hill  siiiljhle  Im  imiliiiiimis  iiilln.ilimi  wilhmil 
siisl.iuuiij:  il.uii.i(!i'  111  llie  smi  lesmiiies  ( miveisely 
.ihmil  2 7 iiullimi  .nil's  nl  |usliiie  .mil  i.iiige  .lie 
pliysK.illy  siiiljl'le  .mil  i.iii  be  iisi'd  Im  susl.uiieil  in>|i 
piiiiliKlimi  viilh  |iiii|ii'i  iii.iiijpemeiil  .mil  emisi'iv.ilimi 
uie.isiiii's 

VS  mil  .mil  vijlei  emsimi  seiimisly  alleil  laiiils  iii  llie 
siibbjsiii  lliimiyili  llii'ii  iiMii  I'llmis  ami  viilli  I eilei.il 
li'iliiili.il  jssislaiiic  anil  insl  sliaiiiiy:  aiail.ible  In  llieiii, 
llie  iiMiii'is  aliil  iipi'ialms  have  iiislalli'il  .uleijiiale  nuisei 
vatimi  lii’almeiil  anil  iii.ui.i(!eiiii'iil  mi  14  7 millimi  ai res 
III  llie  (iriv.ile  a(!iKiillui.il  laiiils  \|.ui.i(!i'iiii'iil  ly  |K'  |'i.ii 


liees  mi  1 ' ^ millimi  aeiesaml  iiiei li.mii.il  m \e(:elame 
lype  pi.iiliii's  mi  b I millimi  aiies  are  iieeileil  In  piniule 
aili'iiiiale  levels  n|  iniiseivalimi  liealiiieiil  ami  maiia(U' 
iiieiil 

Oil  leilei.illy  nvviieil  laiiils.  SO  pein'iit.  ni  Ili'» 
lliniis.mil  .Kies  .lie  iiiiieiilly  .iilei)iialely  liealeil  aiiil 
111.11^(1111  Ike  ieiii.uimi(:  4t  iliniisaiul  jiies  in  llie 
siihb.isiii  lll'l'il  iiii|'invi'il  imisi'iv.ilimi  liealmem  ami 
iii.ui.i(ieiiieiil  Im  siist.mieil  use  viitliniil  Jeleiinialinii 

I Ill'll'  .lie  api'inMiii.ilelv  ' 4 millimi  .nies  nl  aim 
eiilliii.il  l.iml  III  llie  siibbasiii  siil'ieil  In  exu'si  walei 
['inbleiiis  ( iiiieiillv.  742  liiniis.md  .Kies  nl  irnplaiid 
have  been  pinvuled  viitli  .iileqii.ile  dijiiij(ie  Ol  llie 
ienijumi(i  2 7 inillimi  .nies  siib|i'il  In  exu'ss  ivalei.‘M7 
tliniisjml  .Kii's  .lie  ..misiileieil  pnieiili.illy  sml.ible  and 
li'jsible  In  dijiii  Abniil  ''ii  peiii'ill  nl  ibis  .iie.i  is 
eiiiieiillv  lullivjled  aiid  iiiiienl  iisi'  umild  be  iiii|'inved 
by  allnvviii(;  limelv  n]'ei.iliniis  \ii  .iikb.l..inal  III  llinii- 
sand  .11  les  nl  p.isiiiie  and  i.iime  and  I I llinus.mil  jiies  nl 
Imesl  and  vinndlaiiil  aie  siib|e.  I In  pinbleins  nl  exu'ss 
vvalei  and  aie  siiilable  b'l  .miveisimi  in  i iillivaled  iin's 
\bniil  sill. non  .Kies  will  ii'iimie  i'in|eil  lype  iiieasuies 
In  leiiinve  exii'ss  w.u.'i. 

Abntil  I 7 millinii  .ku's.  ni  ■'ll  peiii'iil  nl  llie  l.iml 
willi  excess  wjlei  pinbleiiis  aie  iniisideied  uileasible  In 
diaiii.  Ol  Ibis  inlal.  Ml'  llinus.uid  .nil's  jie  iiiiienlly 
used  Im  iinplaml  and  sliniild  be  emiveiled  In  iinii  iinp 
uses  Jills  ami  llie  lemaimlei  sliniild  be  used  Im  (iia/nm 
anil  wnndlamls  and  m.nij(;ed  In  iilili/e  Us  ii.iliiial  value 
as  vv ildlile  liabil.ii 

Planning  Objectives 

Ike  eeminniy  nl  llie  siibbasin  is  pii'dnmuianlly 
.ipiii  iilline  mienleil.  viilli  nvei  '>2  peieeiil  nl  llie  laml 
beni(!  Ill  piiv.ile  nwiieisliip  and  used  Im  .miieiilliiijl 
pindiiilinn  llieie  .lie  wide  vari.illnns  in  .leiieiilliiial 
I'lndiK  linn  due  In  dinii(;lil . Ilnnil.  bail,  and  w mil  \ l.iek 
nl  slabilily  III  llie  .i(:iKulliii.il  ludiisliy  is  liiilbei 
lelleeli'd  in  an  insiabibly  in  nibei  seelnis  nl  ibe 
eeminniy  wbieb  aie  lai(:ely  ik'i'emli'ni  nn  .i(;iieulliiie 
Ni'jily  nni'  lbiiil  nl  llie  siibbasin  empiny  iiieiil  is  in 
.i(;iieiilluie  and  nne  b.ill  is  in  ibe  seiviees  seelni  I niiiisiii 
Is  a (iinwiny;  mdusliv  in  ibe  siibbasin.  bill  il  alsn  is  laced 
wilb  inenim'  vaiialimis  because  nl  seasmial  iliaijeleiis- 
lies  Ibe  piineip.il  pl.miimi:  nb|eelives  in  ibis  siibb.isiii 
aie  (leneiallv  sinul.ii  in  ibnse  nl  llie  Wesieiii  Daknljs, 
exii'pl  ib.il  nuiieial  lesniiiees  aie  n|  nn  special  siiuiili- 
e.iiiee  in  ibe  I asleiii  D.ikni.is.  \{;iiiullui.il  inlensiliea- 
linn  and  envnnnnienl.il  enbaueenienl  lliiis  aie  ibe  prune 
(inals 

Ibe  Ini.il  siiilaee  wjlei  supplies  nl  Ibe  siibbasin  aie 
iinl  siillieienl  In  peiinil  exiensive  develnpmer.l  llnw- 
evei.  ibe  pinximily  nl  a ma|ni  vv.ilei  supply  in  Ibe 
Missnuii  Kivei  ii'servnns  In  llie  wesi  and  Ibe  l.ivm.ible 
lnpn(’i.ipbie  ib.ii.ii  leiislies  make  il  pnssible  In  diveil 
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Mi'MHiii  Ki\im  W.I1CI  lot  iiM’  III  tile  liihiil.iiv 
ptiin.iiiK  till'  Ijiiic'  Kiu’i  ili.iiii.ii!i‘  anil  llic  Soiiti'>  Ki'il 
Ki\ci  Jiaiiiagi's.  llic  IjIUm  loiatcil  oiilsiilc  ol  llic 
Mismuiii  Ki\im  Uasin  \vi‘iapc  |nimp  lilts  ol  oiiK  ?l  IciM 
at  (lamson  Dam  ami  I '5  lool  al  Oalii’  Dam  arc  rcipmcil 
lo  ilivcil  wali’i  liom  llic  Missouri  Kivci  lo  llicse  areas 
Since  llieie  ate  llitee  aiillioii/eil  pro|ecls  in  llie 
sirWrasirt.  Darnson  Drill.  Oalie  Dml.  and  I’lpeslem  Dam 
and  Kesersi'ii,  lliese  loim  llie  miclens  ol  a liamewoik 
plan  lot  lesoiiice  developmeiil  in  the  James  Kiver 
di.nnaee  (lOietitij:  aluuii  .In  percenl  ol  llie  siibbasin 
aieai  llie  l>aiiison  Dml  would  provide  iillimalely  lor 
llie  iriitialion  ol  I.IKIT.UOII  acres  ol  land  (willi  2.DJ.(HI(I 
aiies  in  llie  Missomi  Kivei  Uasm),  municipal  and 
mdustiial  walei  lot  41  cilies  and  towns,  the  develop 
mem  ol  acres  lor  tisli  and  wildlile  purposes,  and 
leiieation  ladlilies  al  '<  walei  nnpounduienis.  Die  milial 
stage  ol  tins  projecl  is  uiidci  coiisirucllon  and  will 
provide  lor  iiiigalion  ol  d.‘'U.IKHI  acies.  ol  winch  S'hllOl) 
aiies  aie  m llie  basin  llie  pio|eil  was  stalled  m I'bi7 
and  compleiion  will  eMend  bevond  llie  I'ISI)  lime 
liame  I uluie  stages  lot  compleiion  ol  llie  pio|ecl  are 
piogiainmed  lo  llie  ’IDII  time  Irame 

llie  Oalie  I ml.  located  m easl-cenlial  Soulli  Dakota, 
provides  lor  diveision  ol  Mis.souii  Kiver  water  lot 
nrigalion  ol  d'lS.lKH)  acres  ol  land,  municipal  and 
iiidiisliial  water  supplies  lot  cilies  and  towns,  lisli  and 
wildlife  developriieiil  .ii  2X  loealioii.v,  .iiid  reeiejlion 
laciliiies  al  lout  unpoiindmenls  m the  conveyance 
system  I lie  Dml  was  aullioii/ed  lot  consliiiclion  in 
l‘ms  vvilli  imlial  Coiisliucllon  to  seive  I 'fU.(HH)  acres 
aiilicipaled  in  the  eaily  l‘<7irs 

llie  I’lpeslem  Dam  and  Keseivoii . aullioii/ed  m I'hiS 
and  cuiienlly  m the  advance  design  stage,  would  he 
principally  a Hood  conirol  sliuclure  Togelliei  willi  the 
eMsiing  Jamestown  Keservoii  it  would  piovide  a reason- 
ably high  level  ol  Hood  proleclioii  lo  Jameslown.  \ 
Dak. 

Olhei  planning  areas  in  ihe  subbasiii  include  Ihe 
Veiiiulhoii  Kiver  area.  Uig  Sioux  Kivei  area,  and  Ihe 
lemaimng  minor  Iribulaiies  to  ihe  Missouri  Kiver  Ihe 
Vermillion  Kivei  area,  which  has  about  4 peicenl  ol  the 
subhasm's  aiea.  is  agiiculluially  orieiiled.  has  no  urban 
cenleis  ol  consei]uence  and  its  needs  are  also  those  ol 
agriculliire  miensiticalioii  and  belter  elficiency  in  use 
ol  Ihe  agiicullural  base.  Ihe  liig  Sioux  draimige.  which 
lies  adjaceni  lo  Ihe  Veiniilhon.  has  Ihe  highest  lunotl 
rale  iii  (lie  siibbasiii,  and  convei^uenlly.  Hood  and 
erosion  piohlenis  are  moie  severe  than  in  Ihe  rest  ol  Ihe 
siihbasm  ll  also  includes  Ihe  meliopohlan  area  ol  Sioux 
I alls.  S Dak.,  m Ihe  upfiei  pail  ol  the  diamage  and  a 
portion  ol  Sioux  C'lly,  la  . al  the  moulh  ol  the  rivei 
Objectives  III  this  area  are  aimed  al  water  su|rply.  Hood 
abaiemenl,  and  erosion  conirol  Walei  quality  problems 
are  also  signilicanl  In  the  nunoi  liihulary  areas  walei 
lesouice  developmeiil  o|rpoilumties  tor  small  sireams 


ate  limited  Mapii  oppoi  liimlies  heie  aie  a preseivalioii 
ptogiam  ol  wetland  developmeiil  lot  wildhie  piopaga 
Hon.  Ihe  developmeiil  ol  leciealion  oppoil unities  along 
Hie  mam  stem  leseivons  on  the  Missouii  Kiver.  and 
bellei  eHiciency  ol  Hie  agiicullural  base  ihroiigh  use  ol 
Missouii  Kivei  walei. 

Ihe  subbasm  liamewoik  was  loimulaled  lo  meet  ihe 
piincijral  goals  ol  .igriculluial  mlensilicalion  .md  en- 
viioiimeiilal  euhancenieni  Ihe  types  ol  improvemenls 
required  were  deleimmed  on  Ihe  basis  ol  the  characleiis- 
lics  ol  Ihe  individual  planning  areas  and  a recognition  ol 
aclions  already  taken  with  lespecl  lo  water  and  land 
development 

Specified  Non  Federal  Programs  and 
Modifications  of  Existing  Developments 

I’rivale  imgalion  Irom  ground  water  is  expected  to 
increase  signiHcanlly  over  Hie  piojeclion  peiiod.  teach 
mg  44d,()00  acres  by  2021)  A similar  amoiinl  ol  land 
Would  be  rec|iined  lo  be  developed  lor  lecrealional  uses 
by  llie  .Stale,  local,  and  private  sectors  il  pro|ecled  needs 
are  lo  be  met.  land  conservation  piogiains  aie  aiilici- 
paled  lo  continue  as  they  have  in  the  historic  past  I here 
aie  no  irrigalion  systems  that  could  be  unproved,  oi 
existing  dams  lhal  reqiiiie  inoditicalion.  .Additional 
recreational  access,  leliige  modiricalions,  and  leqiiue- 
menis  tor  a nalional  recreation  area  on  the  Missouri 
Kiver  III  this  as  well  as  Hie  Weslein  Dakota  Subbasm  ate 
Ollier  eiihancenieni  oppoi luiulies  of  existing  lesoiiice 
developiiienls.  Table  54  summaii/es  the  physical  lea- 
lilies  ol  the  specified  non-l  ederal  piogiams  and  nioditi- 
callous  ol  existing  developtiients  included  as  a pail  ol 
Ihe  subbasm  liamewoik  pl.in. 

Water  Control  and  Related 
Land  Development 

Water  and  related  land  development  lealiires  ol  the 
subbasm  Iraniework  were  loimulaled  in  accordance  wilh 
Ihe  |)lannmg  ohjeclives  and  those  special  conditions 
previously  oulhned.  t'onsideialion  ol  allei natives  is 
limited  because  ol  these  coiidilions  lhal  walei  lacihlies 
must  opeiale  in  the  context  of  a total  rivet  sy  stem.  I hits 
the  planning  objectives  lot  Hie  subbasm  can  be  met  only 
through  Ihe  tormiilalion  ol  a water  system  wheiem  ad 
elements  within  Ihe  system  aie  dependent  on  each  other 
tor  proper  ofreraiioii.  I.ihle  55  pie.veni.v  the  physical 
lealiires  ol  the  watei  and  related  land  development 
componeni  ol  Ihe  subbasm  Iramewoik  plan 

The  suilace  water  conirol  lealuies  lot  the  total 
Itaniework  plan  include  I 2H  inultiple-puipose  leservoirs 
providing  a total  storage  ol  2,704 .(KK)  acre-leel  Ol  this 
amount  ol  sloiage,  2,.J25,000  acre-lcei  would  be  de- 
veloped III  20  tesetvoiis  having  individual  stoiage  capaci- 
ties ol  grealei  lhan  25.1K)0  acie-lcet.  with  Ihe  lemammg 
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storj(:c  1)1  .^7V.000  aerc-lccl  dovc’lopi'd  id  IOX  reservoirs 
wilti  iiidividiiul  storage  eapacilies  ol  less  Ilian  25,IM)0 
aere  leel  In  addilion  lo  ilie  nuilliple  purpose  storage, 
T27.00I)  aere  teel  ot  single  piirpose  storage  would  Be 
provided  Ahoiil  220.0(H)  aere  teel  in  nnmerons  small 
impoiindnienls  would  he  piovuled  toi  general  leeiealion 
puiposes.  while  I07.(K)0  aere  leel  would  be  similaily 
developed  lor  lish  and  wildlile  puiposes 

Ol  the  2.704.000  aeie-teel  in  iiuilliple  (nii|)ose  iin- 
poundnienis.  5(i7.0(H)  aere-leet  would  be  inaelive  stor- 
age. HIO.OIMI  aere-leet  would  be  Tor  )oinl  beneLieial  uses, 
and  1..^27.IK)  aere-leet  would  he  lor  llood  eonirol  I he 


|oinl  use  storage  would  be  used  as  tollows: 
Slieamllow  Augmenlalion. 


(Juahly 

Irrigation 

Munieipal  <V  Industrial 
Keeieation.  t ish  A 

Wildhie 
I liHid  ( ’ontrol 


707.000  aeie-leel 
70‘i.000 
7.(.000 

404.0(H) 

Ineidental  henelits 
Irom  regulation 


Channel  and  levee  iinpioveiiients  eovering  14  stream 
miles  would  be  provided  lor  loeal  Hood  protection  at  (he 
eoinmrinities  ol  Madison  and  Davis  m South  Dakota  and 


.Sioux  (Tty.  Iowa,  and  24s  nules  along  ma|oi  slieams  loi 
pioleelion  ol  agiieultuial  lands  I he  teniammg  (lO.s  miles 
would  be  assoeialed  with  waleished  inipiovemenis 
Oilier  mslieam  eonirols  would  eonsist  ol  12  miles  ol 
bank  slabili/alion  measiiies  loialed  piiniaiih  on  the 
James  Kivei  and  I ,24()  grade  slabih/alion  sliueluies  lo 
prevent  gully  eiosion  Most  ol  the  grade  control 
stiucluies  would  be  m the  Big  Sioux  drainage 

Related  land  developmeni  lealiiies  would  include 
about  2.J(',()()()  acres  ol  land,  mostly  associated  with 
reservoirs,  lor  lecieation  and  Fish  and  wildhle  puiposes. 
group  system  drainage  measuies  loi  I I S.IHKI  acres  ol 
agricultural  lands,  and  the  stiilace  iriigalion  ol  almost 
I million  acres  ol  laud,  including  Indian  pioiecls. 
.Appioximalely  74.C()0()  acres  ol  this  iiiigatioii  would  he 
accomplished  by  the  Garrison  and  Oahe  liiigalioii  Units 
by  diversion  ol  Missouii  Kivei  water,  land  coiiseivation 
practices  in  a nominal  anuninl  ol  I.S.(HM)  acies  ol 
ledetally  owned  lands  would  also  be  applied 

Environmental  Enhancement  and 
Non-Structural  Measures 

I nviioiiinenlal  eiihancements.  an  iiilegral  pail  ol  ih- 
subbasin  liamework  plan,  are  in  suppoit  ol  Ihe  planning 
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Tdblf  57  LAND  USE  CHANGES,  FRAMEWORK  PLAN  EASTERN  DAKOTA  SUBBASIN 
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Costs 


1 slim.ili's  ot  liisl  cosis  ,iiul  .iruuj;il  opoi.ilioii.  iiuim- 
icn.iiia'.  .mil  tcpl.iicinciii  cosis  lui  .ill  k'.iliiies  ul  tlii’ 
siil’t'.iMii  li.iMR'woik  pl.m  were  imiili’  I ho  lol.il  Insl  oosl 
III  .ihiiiii  s '.4  hillii'ii.  .IS  sliiiuii  III  lijiiiio  I . lolloi  Is  now 
iiisosliiioiil  loipiiioMiciUs  Wiiliiii  llio  Iniinowiiik  pl.m, 
llio  implomonl.ilum  ol  ilio  (i.iiiison  Divoisioii  l iiil 
lo.ilmos  IS  slnmii  llinniglunit  the  pio|Oillon  pciioil. 
Ihnsovoi.  siiRo  llio  mili.il  si.ipo  ol  ihis  Uiiil  is  oiirrciilly 
iiiuloi  ooiisiiiKiion.  iho  oosi  to  oomplolo  llio  liisl  sLipo 
(S’47  million  ol  vsliioli  S(>D  million  is  alloouloil  lo  llio 
\lissomi  IkismI.  IS  iiol  iiiolinloil  as  .1  liiliiro  now  rniKlmj: 
roi)niiomonl.  I ipnio  I illnslialcs  llio  now  mvoslincnl 
loipiiromonls  loi  impleinonlalion  ol  llic  snhhasm  Iraino- 
woik  pl.m 

I iisi  oosis,  as  shown  in  lipiiro  .'l.woro  ihsliihnioil  lo 
o.ioli  lniKlion.il  Horn  niohiiloil  m Iho  snbhasni  liainowoik 
plan.  As  show n in  lignio  ,s2.  iho  largosi  share  ol  Iho  tolal 
mvosimont  woiiltl  ho  lot  nrii>alion  (S.S77  iinllion.  01  .'7 
porooni ),  I.iikI  oonsotvalion  (S47,^  nnihoii.  or  20  por- 
oonl  I.  looioalion  (Shi5  million,  or  15  porooni),  anil 
waloi  snpjils  anil  iroalnioiil  (5177  niilhori,  or  7 poiooni). 

(osls  woio  also  ilisaopropatoil  lo  lollool  iho  oosl- 
sh.nni):  lolalioiislniis  botwoon  1 odotal  ami  non  t oiloral 
roi|nnonionls.  On  iho  basis  ol  oMsinip  legal  anil  pohoy 
lonsiiioialion.  nnli.il  I oiloial  mvoslinonls  ol  Sl.I.kkd 
million  wonlil  bo  loqnnod.  Ol  this  amonni,  5774. ,H 
nnihon  would  have  lo  bo  lopaiil  by  non  bodoral  inieiosls 
as  well  as  piovido  lor  540b  inilhon  lor  initial  oosl- 
shaiing.  icsiilling  in  .1  not  I odoral  invoslinoni  ol  5.^5H.4 
million.  Sinniaily.  non-l  odoial  piogiains  with  a lolal 
liisl  oosl  ol  5l.20'i'i  nnihon  would  bo  nollod  throiigh 
I odoial  gram  and  assistanoo  piogranis  1 544K, I nnihon) 
lo  57(il.b  nnihon  On  iho  basis  ol  inilial  mvoslinonls, 
oosi  shaiing  would  bo  on  iho  order  ol  bb  porooni  I odoral 


FIGURE  31 

FSTIMa’’ED  FIRST  COSTS  AND 
ANNUAL  OPERA’-ION.  MAINTENANCE,  AND  REPi  ACf.Mf  ■.  T', 
w»  ..AS 

EASTERN  DAKOTA  SUBBASIN 

(c  imulQt  V**  ObOvP  'urrent 


and  ,i4  poiooni  non-bodoial  II  not  ousts  aio  used,  tins 
roialionsinp  would  ho  ,i4  poiooni  I odoial  and  bb  poiooni 
non-Eodoial.  Iho  oosl-shaimg  analyses  aio  sunnnaii/od 
111  table  5'l. 

Short-Range  Framework  Plan 

The  shoit  iango  ( |4X0)  loalnios  ol  iho  snbhasni 
liamowork  plan  are  prosonlod  in  table  bO.  while  location 
of  ma|or  loatnros  ol  iho  plan  are  shown  on  ligiiros  .T' 
and  ,i4. 


FIGURE  32 

distribution  of  costs  by  functional  purposes 

FRAMEWORK  PlAN 

EASTERN  DAKOTA  SUBBASIN 
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iiiiiimli  biHii:  mil  llHi'iii;ti.iiii  Mu  iit'b.isH,  I .h'; 
sHiiim,i:i/is  iMsiHii;  l.iiiliiii'  .md  iisi- 

T.ible  (i?  EXISTING  DOMESTIC,  INDUSTRIAL. 
AND  POWER  '.VATER  USES 
PLATTE  NIOBRARA  SUBBASIN 

I I 

I’lipiiljliiin 

S>  sli'iii  SiTii'il  k Htiilr.i\ijls  Oi'i'liliuns 

iNiinihi'll  I \i  ri'  Ii't'l  I 

lliinii ip.il  .1  Iiiiliislii.il  I ..siiT.iiiii:  I'l '.  IIIHI  ' Isii.iiiii- 

(<111.1I  pi'iiii'iii  li,.|  mill  M.iiiiii 

I hi'riiul  I’.ki.i  I I 1 Ill'll 

Olll  111  Mu  I.HlIlsl  Usllsi'l  u.ilii  1-  lIllllliliK  pi'k.'l 

Hid.islil  llililll.il  ('l.ilils,  mill  .III  llisl.iliid  s ip.klU 

7,100  miiljk.ills.  pimiili  .ibiHil  ''0  I'lisiiil  111  Mu  l.'Lii 
iliiiik  luiiii.iiii'ii  Si ii.iiiiMi'k  .Hid  ii.'iiikl  k .iiii  m'l 
dl.lk.lls  li'l  Illilllll);  k.llll  pilipnsls  .HIIi'Ulll  i ■'  4''4.llim 

.mi  till,  bill  I'lili  7 j'liiiiil  Is  ..'iisiimid 
Fish,  Wildlife,  and  Recreation 

Wildlili  iii.ikis  Hsi'  ill  mu  ('7  llllllli'll  .mis  111  ilui 
.llllillllll  . 770000  .lills  .111  lli'i'll. I I"  sHUll  pmp.'sl 
mldllll  Hsl  Xlli'MllI  'HIS.IMIO  ,1.  IIS  .III  I'l  piH".ll\ 
Hii|'iiil,iik'i  111  mldllll  iik'siK  li'l  li.ibil.il  X'liliulK  .ill 
"I  Mu  ('.S4.000  ,1111s  ,ii  k.llll  HI  Mu  siibb.isHi  .111 
'.ilu.ibli  I"  lish  .Hid  mldllll 

1 111  piisiiil  i.ip.kil'  "I  mldllll  ismiiiis  I"  siii'i'lv 
ipulil'  liiiiiliiii;.  ' llllllli'll  Imiilii  d.i's  I'll  ' i.H  Is 

isimulid  1"  bl  issiiilull'  i.|iul  I"  Mu  piisiiil  Hsl 

I III  Illilllll  llllillllll  li'l  llsllllll  IS  li  \ llllllli'll  llsik'l 
HUH  d.i's  |UI  ' I'.ll  I I'Hlp.Hld  111  .1  li'l.ll  I .Ip.k  II  ' .'I  10  ' 
llllllli'll  llsik'l  HUH  d.l' S l|. mi'll  Mu  .kliul  Hsl  .imi'llllls 
li)  4 I imllli'll  llslllllll.lll  d.l' s III  40  pllllHl  I'l  l.ip.kll' 
m.HIll'  bli.Hlsl  Mu  Sllipllls  ..ip.kit'  IS  li'i.llld  II 

IlslI'iHIS  lllllii'ld  Ili'lll  Mu  lll.l'lls  pi'pill.llld  III.IS 
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Ki-tiigo^  \rc  Nci'iU'il  I <)  Suppiirl  \nd  l’rop;ig;ite 'N ildlile 

I lie  li'l.ll  l.llld  .lIC.i  lIM'd  tui  nllldni'l  ICi-U’ .it It'll  I' 
'VCI  llullli'M  .Itll’N.  1 .llgt,'  I fdci.ll  .lit’. It  pilMlip.lliv  lilt' 
unit'  ii.ilit'iul  li'it’tls  mid  gi.issl.nitN  .iiitl  ilif  piil'lii 
diiiii.iiii  .ittt'iiiil  l"i  .il'tiiil  ’’II  pi’icciii  111  lilt’  It'lal 
ii’tifjlli'ii  l.llld  l.iiitl  .110.1  til  .'('.‘'.(Kill  .loios  .iiid  .1 
w.iloi  .iioj  "I  li'.llim  .lilt’s  .lie  tlodlt.ilt’d  piiiii.iiiN  I" 
tooroal It'll , Flio  loonidotl  looio.ilitiii  iiso  til  l.ioililit’s  iii 
I'His  ttas  22  iiiillltiii  iotio.illiiii-da\s 

I (loio  aio  iilndt’lalt’  III  soiOfO  slioil.igos  nj  i.);j)(Uilg, 
bnaliiig.  .iilti  tialt’i  skiing  latilillos  \ioas  in  and  iioai  llio 
111.11*11  pnpiil.iliiili  t’onlois  til  Dt’iitoi.  Oiiiali.i.  .iiui 
I iiittiln  hast’  llif  gii’alt’sl  tiiiioiil  nood  Im  atldilltiii.il 
lotio.ilii'ii  l.itililios, 

Ltincl  Conservation  and  Drainage 

( iiiioiiiK  15  ('  iiiillii'ii  .It It’s  til  Ills’  pmaloK  nvuiod 
lands  Ml  lilt’  siilili.isiii  alt’  used  Im  tinp  pnitlllt  I loll.  .'5  1 
iiiilliiiii  .lilt’s  .110  list’ll  Im  p.isluio  .iiitl  laiigo.  I ’’  niillimi 
aoros  .110  III  loiosl  and  vtoodlands.  (>2I  lliinisainl  at  it's 
all’  III  ollioi  agiitiilliii.il  list’s  and  I iiiillimi  aoios  .no  in 
limi-agilfulliiial  iisos.  \btiiil  2.N  iiilllimi  aoios  ol  oiop- 
l.iiiil  ami  21)2  llimisaiid  atios  ol  pasiuio  anil  laiigo  .no 
niigalotl  ainiii.ilN.  -Xii  ailililimi.il  15(1  llimisaiid  .itiosnl 
laiiti  lotoiso  init’i iiiilioiil  applit.ilimis  ol  iiiig.ilimi  tt.iloi 
\bmil  7 4 iiiillioii  .lilt’s  ol  I t’doial  l.nid  .no  usoil  Im 
agiitiilliiial  pniposos.  (i  million  aio  gi.i/od.  aiitl  4 niillioii 
piodiito  Imosi  piiidiii’ls  All  atldilioiial  llioiisaiid 

aoios  III  I otloial  land  .no  list’d  Im  lion  agi loiilliiial 
pniposos. 

Ol  llio  I5.(i  iiilllimi  .iiios  list’d  Im  tiiipland.  14.(1 
iiiillimi  .itios.  Ol  ’’O  poiooiil  .110  siiil.iblo  (oi  siislaliiod 
t iilliv.ilimi  sM(li  piopoi  nianagomoiil  and  tiinsoo.ilimi 
inoasnios  llio  loniaining  I ('  inillimi  atios  ol  oioplalid 
aio  nol  siiil.iblo  Im  tonlinnmis  onllivalion  tsillimil 
snslaining  ilanl.igo  lo  llio  sod  losmiitos  ( onvoisoly. 
abmil  2.’)  nnllion  atios  ol  pasliiio  and  lango  .no 


plivskalK  snil.iblo  anil  t.in  bo  iisoil  Im  siislainotl  tiop 
piotliitlion  ttilli  piopoi  iiian.igonioiil  iiiil  omist’isalimi 
inoasnios 

iiitl  .iiitl  tt.iioi  oiosiiiii  soiioiisK  .illotl  lands  in  llio 
siibb.isiii.  Iliioiigli  lilt’ll  nun  ollmis  and  ttilli  I odoial 
lotliiiit.il  assisi.iiiio  .nid  tosl-sli.nn.g  at.nl.iblo  lo  llioiii. 
llio  ottnois  aiitl  opoi.ilms  liato  inslallod  .nloipialo  oon- 
soiv.ilion  lioalinonl  and  inan.igomonl  mi  24. :i  nnllimi 
.lilt’s  ol  llio  I'litalo  .igiitiilini.il  l.iiitis  M.inagt’iiionl  lv  po 
pi.itlitos  on  21)  Iiilllimi  .lilt’s  and  inotli.niital  oi 
vogoialivo  ly  po  pi.it  litos  on  1(1.7  inillimi  atios  aie 
iiootlttl  lo  pioviilo  adotpialo  lott’ls  ol  toilsoit al loll 
lioalinonl  .iiid  iiian.iiu’iiioni . 

( )n  li’doialU  owiiod  l.niils.  million  at  ios,  oi  72 
poit.  nl,  aio  tiiiioniK  .iilot|iialt’ly  lioalod  aiul  niaiiagod. 
llio  toiiiaimiig  2.2  million  atios  in  llio  subbasiii  not’d 
niipiovoil  t’onst’is  al  ion  Iio.ilmonl  and  iiiaiiagomoiil  Im 
siislaiiit’J  list’  ttillioiil  doloiimalion. 

Ilioio  .no  .ippiosnii.iloly  2.5  million  aoios  ol 
agiitnlliii.il  land  in  llio  siibbasm  siihiotl  to  oxtoss  ttaloi 
pioblonis.  Ibis  lolal  is  oxtliisivo  ol  llio  450. OOO  atios  ol 
land  vtilli  an  oxtoss  w.iloi  piobloni  taiisod  by  lirigalimi 
vtaloi  dial  IS  iiitliidfd  III  iiiigalimi  sysioms.  ( iiiionlly. 
dll's  I Ik  iiisaiitl  at  It’s  ol  1 1 upland  hato  boon  pi  ot  niod  tt  iili 
adoipi.iio  di.nn.igo  Ol  llio  loni.nnnig  2 million  atios 
sub|otl  III  oxtoss  ttaloi.  llimisaiid  atios  art'  ton- 

sidoiod  polonliallv  siiilablo  and  loasiblo  lo  diain.  \boiil 
22  poitonl  ol  lliis  aioa  is  tiiiionlly  ciiltivjicd.  uiul 
tiiiioni  list  ttiuild  bo  impiotod  by  allotting  iiinoly 
opoialimis.  An  addillon.il  5('()  llioiisand  atios  ol  pasliiio 
and  laiigo  and  2.'  llitiiis.nid  aoros  ol  loiosl  and  ttoodlaiid 
.110  siibiotl  lo  pioblonis  ol  oxtoss  ttaloi  and  .no  sinlablo 
till  tonvoision  lo  tiillitalod  iisos.  .Abiiiil  54.x. IKK)  aoros 
will  loiiiiiio  piojoti  lypo  inoasnios  lo  lomoto  oxtoss 
ttaloi 

Aboiil  1.2  million  aoros.  oi  50  poitonl.  ol  llio  land 
ttilli  oxtoss  ttaloi  pioblonis  aio  tmisidoiod  inloasiblo  lo 
di.iin.  <)(  Oils  lolal,  x(l  Oioiisand  atios  aio  tinionOy  usod 
Im  tropland  anil  slioiild  bo  tontoilod  lo  non-tiop  iisos. 
I Ills  .nid  llio  loni.inuloi  slioiild  bo  iisoil  loi  gta/ing  and 
ttoodl.inds  and  niaii.igotl  lo  iilili/o  its  n.ilinal  taliio  ol 
wildlilo  li.ibilal 

Planning  Objective 

llio  siibbasm  is  toniposod  ol  loin  litoi  syslonis 
bavnig  ililloionl  tliaiatloiislits  ttiOi  lospotl  lo  ttaloi 
supply,  ilniialo.  and  otonoimts.  I boso  aio  ibo  SoiiOi 
I’l.illo  Kitoi  IniosOy  III  C olmadol.  Ibo  Nmlli  I’lailo  Kivoi 
(iiiosOy  III  Wyomnig).  ibo  lottoi  I’lailo  Kitoi  ni 
Nobiask.i.  and  Oio  Niobiaia  Kitoi.  a sopaialo  di.niugo 
limn  Oio  I’l.illo  ami  lotalod  along  ibo  nmOioiii  linigo  ol 
Nobiask.i . 

Ilisloiit  |)o|iiil.itimi  giowOi  III  Oils  siibbasm  lias  boon 
gii’.iioi  Oiaii  any  otboi  snbb.ism  ttiOini  Ibo  Missoini 
Kivoi  logioii  Ibis  glow  III  lias  boon  mosi  pimioiintod  in 


llic  Siiiilli  I’l.itk'  Kiu'i  ilomiii.itcil  tn  Iho 

IK'iivoi  juM  (MIk'i  iiicI ro|niliuii  \miIi 

MgmiK.iMl  eii'wlli  iikIiuIc  (luvk’v  aiul  I utl  < ollms. 
( oln  aiiil  ( hikomu’  \\\n  . in  the  Sunlli  I’lallc  ilrainajio, 
( aspi’i.  \V\n  . Ill  iIk'  \oitli  I’lallc  iliainamv  and  (iiainl 
Islaiul  aiiil  1 iiKi'lii  III  llio  1 o\KOi  I’lallc  diaiiUjic  nl 
Scl'iavka  Ollici  iiil'an  loiiiiiiiiiiilics  accuiiiil  loi  ahoiil 
.'0  pcucnl  111  llic  \iibhasin\  pupiilalU'ii  il  slnnikl  kc 
iii'Icil  llial  11(1  laijic  iiihaii  coiiiiiuiiiilics  aic  \Mlliiii  llic 
Niiihiaia  Ki\ci  diaiiiapc 

IkeaUM-  111  llic  \ai\iiip  plivsical  and  climalic  cliaiai 
Icii'.lK'-  llial  allcil  walci  icmhhcc  plaiininj;.  nkicclncs 
I'l  Mich  planiniii;  aKn  Mii\  licl\cccn  llic  diaina^ics 
iHillincd  III  llic  Siinlli  I’lallc  Kivci  scMciii  all  walci 
Mipplicc.  naliiial  and  iinpnilc  limn  llic  \ccsl  skipc  iil  llic 
Kmk\  Mniinlani''.  Iia\c  keen  appiopiialcd  Ini  kcnclicial 
iiccc  Snell  appnipiialuniN  aic  in  cmiMinaiicc  \Mlli  Male 
lav^  cUikIi  alsii  dclincc  kcnclicial  uses  and  primily  ol 
uses  I lie  Smilli  and  Nmlli  I’lallc  iivci  areas  aic  Iwn  in 
llic  \lisMiiiii  Kisci  Hasin  lhal  icccisc  iiiipml  \salct.  in 
lliis  (.asc  limn  Ike  ( Hknadn  Kivci  Uasiii.  Ike  Smilk 
I’lallc  Knci  aica  lias  keen  and  cmilinncs  In  kc  a crilical 
ssalci  skml  aica. 

Wilkin  ike  physical  and  legal  cnnslrainls,  Ike 
piincipal  planning  nk|cclncs  kcic  aic  In  devekip  vcalci 
icsmiiccs  In  siippml  ike  ecnnninic  grnwili  nl  Ike  Denver 
inclin(inlllan  area,  as  well  as  nikci  iiikan  cminniinilics; 
In  inainlain  ike  irrigalcd  iiiral  cennniny  al  ahmil  Ike 
same  level  as  al  piesenl.  in  pinvide  walei  supplies  in 
nlker  seginenls  nl  Ike  inral  eennmny  in  nider  In  ineei 
luliire  agiicnlliiie  iei)iiiieinenls.  In  prnvide  a leasnnahle 
degiee  nl  llnnd  pinlcclinii  In  llic  rclalively  kigk  valued 
Lirkaii  and  riiral  llnnd  plains,  and  In  inainlain  envnnn- 
inenlal  i^uaklv  al  ike  Ingkcsl  piacllcakle  level  I rnin  a 
planning  slandpnini,  alleinalive  cmiises  nl  aclinn  aic 
lliniled  In  evplniing  means  tni  mcieasmg  ike  availakle 
waler  supply  and  Ini  appmlimimenl  nl  walei  in  vaiinus 
uses,  wkick,  m a large  pail  and  aside  Irnni  Imanemg.  will 
ke  dklaled  ky  legal  aiiangemenis 

Ike  siliialimi  m Ike  Nnilk  I’lallc  Kiver  syslein  is 
generally  siimlai  in  llial  in  llie  Smilk  I’lalle  Nnrlli  I’lalle 
walei  uses  knwever,  are  dnniinaled  ky  agiicnilme  lalkei 
Ilian  ky  expanding  iiikaii  reijiiiieiiienis.  Ike  same 
general  nh)ei.lives  millmed  aknve.  wilk  ike  dilleience 
nnled.  wmild  apply  In  Ike  Nmlli  I’lalle  Kiver  hasm 

I’rnklems  and  waler  resmiice  nkieclives  Inr  Ike  I’lalle 
Kiver  syslein  m Sektaska  are  cnnsiderakly  diKereril  Ilian 
Iknse  millmed  tin  Ike  Smilk  and  Nmlli  I’lalle  liver 
syslenis.  Wilk  a vast  grmind-waler  ai.|mler  sireickmg 
acinss  Ike  Stale,  use  nl  grmind  water  greatly  exceeds  use 
III  siiitase  supplies  Ini  all  pmpnses  Irrigalinn  m 
Nekiaska  exceeds  ikai  nl  all  nikei  Stales  m Ike  kasm. 
innsi  III  wkicli  IS  undeilaken  ky  ike  piivale  sectni 
dr.iwing  mi  gtmind  water  supplies  Ike  I’lalle  and  ils 
Irihiilaiies  ke  in  a semi.iiid  aiea  al  Ike  weslein  end  and 
III  a sukkuinid  area  In  Ike  east  VSilk  tins  siluatimi.  kigk 


llnw  nl  llnnd  cmidi'imis  are  iiime  prevaleni  and  severe 
III  Ike  easlern  end  Slieamllnws  are  alsn  erialic  wilk 
snksianlial  peiinds  nl  exlieinely  Inw  llnws.  l imn  a 
walei  cnnlinl  and  use  slandpnmi.  kigk  and  Inw  llnw 
cmilinl  are  nkvimis  needs,  km.  m addillnn.  the  lelalimi- 
ski[i  nl  grmind  water  In  sireanillnw  is  an  imisnrl.iiil 
ciinsideialimi  ciiirenlly  and  as  liiilkei  water  lesmiiccs 
deveinpnieni  is  cunlemplaled  in  tins  area.  Mnienvei. 
Inc.ik/ed  grmind  water  pinklenis  have  arisen  due  In 
giniind  walei  deplelinns  ni  limn  madenuale  diamage 
line  large  svsieni  Im  ike  use  nl  knik  siiilace  .md  grnund 
water  lias  keen  ,iullinii/ed  Im  develnpmenl  in  nveremne 
gimmd  walei  deplelinns  m central  Nekraska. 

Since  Nekiaska  is  pimcipally  an  agriciilluial  Slate,  the 
mainr  planning  gnal  is  In  intensity  and  increase  agricul- 
liiial  elliciency  ( misequenlly . land  cmiseivaiinn.  llnnd 
cmilrnl.  ernsinn  cnnirnl.  iiiigalimi.  and  drainage  aie 
impmlanl  elenienis.  Ike  needs  nl  ike  tirkan  enm- 
nuinilies  alsn  musi  ke  mel  il  Ike  Inlal  eennmny  is  In 
llmiiisk.  1-111111  an  envirnnmenlal  viewpnmi.  water 
qualily  must  be  manilamed  since  water  is  wnrikless  il  il 
cannnt  ke  used.  Kecreatinn  and  lisk  and  wildlile 
enkancemenis.  unlike  iknse  m ike  upper  hasm  areas,  are 
aimed  al  supplying  innsily  lesidenl  demands  and  are 
usually  nrienled  Inward  Ike  uikaii  cnmnuimties. 

I ke  Ninkiaia  Kiver  diamage  is  sparsely  pnpulaled  and 
Is  mainly  an  agriciilluial  aiea  1 muled  use  is  made  nl  iis 
curieni  waler  supply  and  demands  in  Ike  Inline  will  iini 
ke  Inn  gieal  Ike  ninsi  pinnnsmg  iippmiumlies  lieie  aie 
Inr  envirnnmenlal  enkanceineni  and  leciealimial 
develnpmenl  Ike  agiiciilluial  kase  san  ke  impinved  ky 
an  exiensinn  nl  niigalinn.  kill  lliis  skmild  nnl  cnnilicl 
signilicanlly  wilk  Ike  env iinnmenlal  nppmiunily 

Specified  Non  Federal  Programs  and 
Modifications  of  Existing  Developments 

Ike  develnpmenl  nl  iiiigalimi  ikiniigk  ike  use  nl 
gimiiid  waleis  ky  Ike  private  sedni  is  expecled  In 
cnnimiie  min  ike  Imig-leim  luluie  al  vary  mg  tales  Inr 
individual  areas  vvilkm  the  sukkasin  In  ike  Smilk  and 
Nmlli  I’lalle  iivei  areas,  tins  type  nl  iiiigalinn  is 
aniicipaled  In  sknw  nnnnnal  mcieases.  reacking  MI.IIOII 
acres  in  die  Smilk  I’lalle  area  and  .s’.OlHI  acres  m ike 
Nnilk  I’lalle  area  ky  ike  veai  2020  In  ike  Lnwei  I’lalte 
Kivei  area  in  Nekiaska.  knwevei.  piivale  ginimd  vv alei 
develnpmenl  is  expecled  In  mciease  suksianlially  nvei 
Ike  piniecllnli  peiind.  leackmg  a Inlal  nl  1.4(i.s,000 
acres  ky  2020  llislnik.il  expeiience  and  ike  avail.ikilily 
nl  ginimd  waleis  lend  In  siikstaiiliale  ikis  level  nl 
deveinpnieni  In  ike  Ninkiaia  Kiver  area,  inndesi 
increase  nl  private  grnund  walei  develnpmenl  is 
.mlicipaled.  appinxnnalmg  I x'’.OOU  acres  ky  2020 

Develnpmenl  nl  leciealtnn  ky  ike  Stale.  Incal  .md 
piivale  secinis  wnuld  ke  suksianlial  m snine  pails  nl  ike 
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(.rmiiul  \n.i1it  Is  I'soil  I- \l»-nsiM'l\  I or  Irn^Mlion 
111  Ni’hniskii 


I .iml  ^iiiiM.'is,iliiiii  pi;u  iKi's  on  |iii\.il(.-  I.iikI--  .iu- 
L'slllll.lli-’il  lo  Ih’  .ll’pllfll  .11  .1  M'llk’wll.ll  IcJlKikl  Kill' 

lOitip.iroil  III  liisli'iii-.il  ,ipplH.iiiiiii  \ci  I'l'iiif;  ipiiii' 

Mlbsl.lllll.ll  III  nSl'I.lll  lll.lillllliulc  K.lll's  111  -ll'plk.llliill 
kiliiiii  llii*  i.iiimis  .iK'.is  111  liii*  siihh.isiii  viiiiilil  be 
eeiii'i.ilK  iiiiilniiii.  I.il'li'ii'  pu'M'iils  llio  plivsK.il 

li'.iliiii's  III  ilie  spt'i  nil'll  null  I I'Ji'i.il  I'liiui.iiiis 

I l|ipiiiiiiiiilii's  Ini  iiici'liiie  lullin'  iii'i'ils  III  llii'  iMiisi 
I'liiiiniiiii.il  in.iiiiii'i  In  iiimlilv  im;  CMsiiiie  ili''i'liipiiii'iiis 

■III'  I'Ml'IlslU'  III  Ibl'  Mlbb.lslll  1 111'  I'llKll'IliV  III  I'MsIlll).’ 
II I iil.iliiiii  'isli'iiis  i.iii  be  tii.iieii.ilK  iiiiie.isi'i]  In  uni 
Miliil.ilini:  .'I''  null's  nl  iliiilies,  liiniiu  1.^'H  miles  nl 
ilililii's.  .itiil  iinpnnnii;  ilie  ili.iin.ifie  nl  '.^'.liiill  .leies 
III  niilei  In  meel  sniiie  nl  ilie  inline  inniiiiip.il  .iinl 
niilnstii.il  neeils  in  llie  Snnlli  I’l.ilie  .iie.i.  llie  i.ip.iiiu  nt 
llie  e\islni_e  Ibnililei  Kesennn  nn  Si  \i,nn  ( leek  .iiiil 
(iiins  Ki'seiiiiii  nn  Snnlli  Hnniilei  < leek  kinilil  be 
niiie.isi'il  b\  -i.l II II I .Hill  ^II.IH HI  .ii le-leel . lespeiliieK 
llie  pnienlul  Ini  enli.iiii ine  eener.il  iein'.ilinn  .iml 
lisliiiif:  use  e.in  be  le.ili/eil  In  piniuliipe  .ibnni  4mi 
ililleieni  .mess  .iie.is  in  ilie  ni.iin  eMsline  Likes  .nul 
leseiiniis  espi'ii.ilK  in  llie  Mesiein  iviil  nl  ilie  siibb.isiii 
liiipinieineiil  nl  Inn  eMstini;  ieln>;es  .nul  niie  lisli 
b.ililieiv  .ilsn  nnnlil  be  n .ii i .nileil , 1 .ible  i>4  sniiiin.iii/i's 
jiei  I nienl  1 1 mil itu.ii inns  ni  e\isi me  ijeielncimenls,  \\  liu  li 
Injii'lliei  mill  le.ilnies  sbnmi  m l.ible  i>.'.  eninpiise  "lie 
nl  Ibe  ke\  iniiipnneiils  nl  llie  Inl.il  siibb.isin  li.niiennik 

pl.in 


.nbb.isiii  il  .ill  pmieili'il  leiie.ilinn  iieeils  .iie  In  be  niel 
III  llie  Snnlli  I’l.ille  .iie.i,  pimi.iiiK  in  .nul  ne.n  llie 
Delisi'i  niel  I npnlil.m  .ne.i.  siuli  ileieinpmeni  uniiM 
ii'ipine  i'lKlilIU  .iiies  nl  l.niil  .mil  n.ilei  mill  ils 
111.  ml.iiil  l.iiililii'i  l)e\elnpnieiil  m.ienilinle  in  ilie 

Siiilfi  I’l.ille  .Hill  I nuei  I’l.ille  .iie.is  vmiilil  be  '’''IIIMI 
.i.ie-.  .mil  I ' vHIIII  .leii's  lespeiliieK  Musi  nl  llie 
ileielnpmenl  in  llie  Iniiei  I’l.ille  .iie.i  imnlii  be  m llie 
. i .ieiii  p.iii  iii'.ii  I iiiinlii  .Hill  I biuib.i  I .iini.iii'il  ileselnp- 
ineni  in  llie  'sii'bi.n.i  .iie.i  mniM  be  lel.iIiieK  siiull. 
mill  nlll\  JMIIIII  .llie-.  Iinnlli'il 


Water  Control  and  Related  Land  Development 

Ibe  vi.ilei  enniinl  .nul  lel.iii'il  l.nul  ileielnpmeiil 
le.ilnies  nl  llie  siibb.isni  li.imem'ik  pl.ni  \ieie  Inimn 
kill'll  III  iispniise  In  ibe  nbieeliies  .nul  plusu.il 
ell.li.ieleiislus  niillliu'il  pieimnsK  Ini  llie  i.iiiniis 
pl.iniiiiie  .lie. IS  Keseimn  sini.iee  s\ stems  .ne  ibe  b.isu 
le.ilnies  nl  llie  pl.ni  Keseiuni  sini.iee  in  ilie  Snnlli 
I’l.ille  Knei  .ne.i  lelleels  .i  ims  nl  leseimns,  smite 
iei|nneil  in  lefinl.ile  mipmleil  u.ilei  .nul  sniiie  In 


Tnlil.  ()3  SPtCIMLD  NON  FEDtRAl  PROGRAMS,  F HAMEWORK  PI  AN 
PLATTE  NIOBRARA  SOBBASIN 
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T,ihle(i-1  MOniFICAriONS  OF  EXISTING  DEVEl  OPMENTS,  FFIAMEWORK  PLAN 
PLATTE  NIOBRARA  SUBBASIN 


1 

('tanning  ! 

[ .\inoUfilv 

1 catiirc 

1 ml 

Xrc-J 

I'lKO 

2(MK) 

2020 

((  umui;itive  -\!>ovf  ( urrenO 

Irri^r.iUun  Sv'vK’ni  ImpfovcmcnlN 

1 h (.  t>nsttlul.iMon 

\IlUs 

S I’l.ilK- 

u 1 

1 

11.2 

\ 1’l.llU 

! K4 

ist. 

siil'h.icin 

(.4 

171 

?|X 

1 )i(k  h 1 imi)}.' 

S 1‘l.ilic 

’•s.t 

5.?u 

S I’l.lttc 

?tr. 

i.lii 

1 I’l.illc- 

HK 

.i'll 

i.'iii 

Sntih.oin 

wu 

UXfi 

1 ,S50 

Or.iinaL'L 

\( 

s I’l.iin- 

')2 

171 

N I’l.iilc- 

Id 

27 

.<l| 

1 I'l.llU- 

(>ll 

ILL 

SnI.ti.isin 

JiK 

17>i 

.t?7 

Kcscrvoits 

\| 

S I’l.illi- 

7' 

7? 

1 tstun^' jiul  KckKMli«>n  Xkkv'Nv 

\iiinlKr 

S l*l.ilU- 

’5ii 

2SU 

2. >11 

N I'l.illc 

hi 

su 

XU 

1 I’l.illc 

SI. 

>(' 

Niotnar.i 

.X. 

Subh.icin 

4'5T 

4>l 

1 inIi  llalkhcrk'N 

Niiinlvr 

N I’lallc 

1 

1 

1 

kclUt’C 

Niunhci 

S I’ljllc 

1 

1 

1 

1 I’l.illc 

I 

1 

1 

Sntil'.icHi 

> 

polculial  iMi.ic.iscd  w.ilci  Niclds  liom  Inline 
liHCslis  .iiid  prccipit.ilion  rn.m;ii:cincMl  pioiuams.  Ollier 
);cMCiall>  siiijilepurposc  rcscivoiis  arc  required  lo 
iCiliilale  In^h  llovss  lor  local  llood  piolecHon.  Addilioiuil 
storajre  iii  llie  \oilli  I’lalle  area  is  needed  lor  lire  same 
[jerieral  purposes  as  tor  die  .Soulli  I’lalle  area  excepi  on  a 
imicTi  sinallei  scale.  .Sloraiie  iii  die  lower  I’lalle  area 
lelleets  a imxlure  lo  provide  hodi  liigli  and  low  How 
lejiiilalion  In  lire  \iobiaia  area,  sloiajie  reserxoiis  are 
needed  prniiarilv  lor  iiiijralion.  with  some  lelaied 
leciealion  and  I'isli  and  wildlile  purposes.  Table  (i.S 
siimmari/es  ibe  physical  lealnies  ol  iliis  componeni  ol 
lire  siihbasm  liamewoik.  plan 

lire  stiilace  walei  control  leatiires  ol  the  loial 
siibbasm  tiamework  plan  include  4 multiple-purpose 
lescTvoirs  piovidmj:  a total  stoiafte  ol  7.U(i  I .(Hit)  acre- 
leet.  or  tills  amount.  b,‘i4^.(KKI  acie-leel  would  be 
provided  in  .V)  reservoirs  liavmj:  individual  sloia>:e 
capacities  i>ieater  than  acie-leet.  with  the 

lemainmj:  I.()I4.IKH)  acre-leet  developed  m .''»7 

reservoirs  with  less  than  JS.tKIO  acre-leet  ol  individual 
storage  capacity.  In  addition  lo  the  miilliple-piirpose 
storage.  1 .05‘> ,()()()  acie-leet  ol  single  purpose  storage 
would  be  provided.  Ol  Ibis  total,  (rill, OIK)  .icie-leel 
wiiiild  be  lor  leciealioii.  .IJK.OOO  acre-leet  lor  llood 
control.  III.IKKI  acre-leet  lor  lisb  and  wildlile.  and 
l‘),l)IK)  acie-leel  lor  bvdioelecliic  power  Hie  latter  item 
lellecls  a possible  pump-back  storage  lealuie.  the  storage 


representing  the  capacity  ol  an  al  lei -bay  lacility 
reqmied  lor  this  type  ol  power  developnieni 

Ol  the  7,'bi|.lK)0  acie-teel  m multiple-purpose 
impoundments.  l.oolDOt)  .icie-leel  would  be  inactive 
storage.  4.4.S7.0(I(I  acie-leel  would  be  lor  |oinl  benelTcial 
Uses,  and  I..‘'7.v000  acie-leel  would  be  loi  exclusive 
llood  control  The  joml-use  storage  would  be  used  ,is 
lollows 


Slieamllow  \ugmeiilalion. 

Uualily 

liiigalioii 

Municipal  A Industrial 
IlydioelecTtic  I’owei 
Kecrealioii,  I isb  \ 

Wildlile 
Hood  ( oiitiol 


IS'.tKH)  acie-leet 
:,:u7.tH)l) 

1. 77  I, IKK) 

(sb5.lK)U 

:.:44.tK)U 
Incideiilal  beneliis 
liom  legiilalion 


(Tiannel  and  levee  impioveinents  on  I .>77  miles  ol 
the  siibbasin's  siieaiiis  aie  iiicTiided  lor  local  llood 
pioleclion  pinposes.  Ibis  iiicTiides  'HI  miles  lor  pio- 
teclioii  .It  the  commiinilies  ol  1 nglewood.  Golden, 
kloiiisoii.  Iloiildei . 1 ongmonl.  Biusb.  and  Ivans  in 
Colorado.  1 aiaime  and  Casper  m Wyonimg,  and 
I lemoiil.  .Scbiivlei,  (.land  Isl.ind,  Broken  Bow. 
Columbus.  Sciibnei.  Winslow.  Battle  Cieek.  Veidigie. 
Kearney.  Valley.  St  1 dwaid.  and  Damieboig  m 
Nebraska.  Ibe  lemainmg  1 ,4.s7  miles  would  he 


14.? 


» 


Table  65  WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT,  FRAMEWORK  PLAN 

PLATTE  NIOBRARA  SUB8ASIN 


Planning 

Amounts 

Keaturcs 

1 nil 

Area 

I9W) 

2(KM) 

2020 

(('umulalive  Above  CurTent  > 

M Kl  \(  1 \ 1 1 K ( ON  1 KOI 

Mora>!i. 

1.(100  A1 

S FIjtie 

3.417 

4.1  1 1 

N Pljlle 

1 10 

273 

654 

1 HI  J lie 

l.2S(l 

2.  INS 

3.435 

Niohrara 

412 

793 

NI5 

Suhhasin 

4.Ui5 

6.66K 

4.020 

1 ov  al  lion 

Miles 

S Pljtte 

22 

22 

69 

N Pljite 

9K 

22N 

324 

1 Plane 

662 

1 .023 

I.IN2 

Niobrara 

s 

2 

2 

Subbasin 

7K4 

1.275 

1.577 

Hank  S(ahili/a(ion 

Miles 

Subhasin 

27 

KO 

107 

< trade  Stahiii/ation 

Structures 

1 Platte 

72 

147 

200 

1 \NI)  111  VI  1 Ol'Ml  M 

KiLrcatioii.  1 tsli  and  VSildlitc 

1.000  A( 

S.  Platte 

47 

44 

1.36 

N Platte 

7 

25 

42 

1 Platte 

6.^ 

122 

174 

Niobrara 

24 

34 

40 

Subbasin 

141 

274 

392 

(•nmp  Drainage 

1.000  A( 

1 Platte 

160 

234 

343 

Niobrara 

0 

0 

7 

Subbasin 

160 

233 

350 

Surtave  V^aler  Irrigation 

i edcral 

1,000  al 

N Platte 

3 

14 

14 

1 Platte 

1 16 

234 

313 

Niobrara 

57 

95 

1 10 

Subbasin 

176 

343 

4 37 

Non  1 cdcral 

1,000  A( 

S Platte 

27 

52 

83 

N Platte 

7 

> ^ 

22 

1 Platte 

25 

44 

N7 

Subbasin 

59 

1 IN 

192 

Huhiu  l^nd  C onservation 

1 .000  AC 

Subbasin 

1 .062 

1 .936 

1 


I 


144 


Discrsiliii  \iul  ( :in;iK  I’ermit  I <>  Ho  I’sod  I iir  Irrigiilioii  l ;ir  I rom  Ilio  Slrojiii 


piiivkloil  III  llio  I owoi  I’ljllo  .110.1.  iiiiistly  III  tlio  I Iklu'iii 
Kivoi  ili.iiii.iuo 

1 .iihI  iIo\ oil ipiiioiil  lo.iliiio''  iikIikIo  '‘O.tMlll  .kios  Ioi 
loo lo.ilioii  .hkI  Ii'Ii  .iikI  wiKlIilo.  '■'il.UlMl  .iiion  I'l  iiiiuip 
dl.llll.li;0  s\s|OIII'>  III  lllo  I OUOI  IM.IIlO  .llld  \|i'Im.II.I  JIO.IN. 
llio  iiiii:. nil'll  In  Miil.ti.o  mmiioo^  nt  .n  un  i>l  now 

I.IIkI.  MipploillOIII.il  W.lloi  .lllll  l.kllllKn  ti'l  .'OS.dUII  .1010' 
nt  piO'o'lilK  ilovoli'J'Oil  l.iiul.  .iikI  'iipplo’lllo’ll I.i I w.lto’l. 
hill  no  I.KililiO'.  loi  I nii.lKlil  .Kio' ol  piO'oiilK  niiii.iloii 
1,111(1'  I .111(1  Ldii'Oio.ilion  pi.ii.lioo'  would  ho  .ippliod  to 
.ilnio'l  nnllion  .loio' ('I  lodoi.illy  ownod  l.iiid 

In  oidol  lo  nioio  IiilK  ulili/o  llio  w.iloi  lO'ciiuO'  ol 
llio  'iihh.i'in.  llio  ti.iinowoik  pl.in  nioliido'  lo.iliiio'  U'l 
diu-iliiii:  J'lllillll  ,Kio  loot  ol  W.1I01  lioni  llio  \iohi.ii.i 
Kivoi  di.iin.ipo  lo  llio  1 onp.nid  I Iklioin  di.nn.ioo'ol  llio 
IM.iilo  Kivoi  'V'loin  SinnI.nlv  .in  o\poii  ol  ■'lUl.iKIll 
,u  10  loot  lioin  llio  I'l.illo  Kivoi  'V'loni  lo  llio  K.ni'.i' 
Kivoi  'V'loiii  i'  (.onloinpl.ilod  in  oidoi  lo  piovido  loi 
(;ioiin(l  w ,iloi  lodi.iipo  .iiid  tiiillioi  ii'O  in  llio  t'.iii'.i' 
Kivoi  oV'loin  llio  iiol  oxpoil  tn'iii  llio  IM.iilo  Kivoi 
'V'loni  would  ho  J7ll  llllll  .K  to  loot  I liO'O  iinpoil  o\poil 
lo.iliiio'  pioh.ihlv  would  nol  ho  Kkpiiiod  unlil  'oino  Inno 


a'v(«.i,ilod  willi  w.iloi'liod  iinpiovoinonl'  Ollioi  in- 
'lio.ini  «.onliol'  would  ooii'i'l  >>l  1117  niilo'  ol  'iio.ini- 
h.iiik'  wliidi  would  ho  'l.ihlli/od  .ig.ini'l  oio'ion  .ind 
.ihoiil  dim  oi.ido  'l.ihili/.ilioii  'IiiilIiiio'  wlikli  would  ho 


>^11101^11041  liiipoiiiulmeiils  Not  Only  ( nnirol  KimofI 
Hill  I’rovido  llahilal  I' or  >Valorlowl 


.ilti'i  llic  .'OiHI  .iml  KikM  .III  iib|i.\ii\o  ol  ii.iii'.loi 

ling  Mllf'lu^  w.llolv  It'  .lUM'  \Mlll  (lioll.lblc  liolKICIKICS  ,IS 

well  .I'  to  iii.iMini/c  w.ilci  iiviiie  loi  beiuiKi.il  piiiposos. 
I III'  iiuillipli'  piiipi'M'  '.loi.ipi'  ,iiul  losl  i.iliii'i  slumii  loi 
till-.  Mihb.iMii  ib>  lu'l  iiiiliiili'  piiiiisions  lui  till'  li.iiis- 
b.iMii  iliU'iMoii  li'.itiiu"-  lOiili'iiipl.ik'il  b'l  till'  I'xpuit  ol 
Mlll.Kl'  U.lk'l  lO  till-  k.Ilk.lS  MlblklMII  K.lllll'l  , llu'\  Ill'll' 

■ill  Ilk  hull'll  mill  llii'  K.iiis.k  '.iibb.isiii  li.iiiu'iioik. 

Environmental  Enhancement  and 
Non  Structural  Measures 

Olbi'i  I'lii iioiiiiii'iil.il  I'lili.iiii'i'iiii'iil'.,  iioi  iikliuli'il  III 
pii'ii'iliiii:  pl.iil  k'.iliiii's.  .Hill  iioiiktniiliii:il  iiii'.isiiii'i 
Mi'll'  ili'liiii'.ik'il  Ik  .1  p.iil  ol  till'  lokil  Mibb.isiii  Ikiiiii'- 
Moik  pl.ill  I III' I'lil  lioiiiili'iikll  li'lltUk's  llklllili' Mil  lli  li'lll 


M.lk'l  .Mill  M'll.ipi'  lll'lllllll'lll  l.llllllll'S  111  llll'l'l  llllliri' 
iii'i'iK  .Mill  .III'  III  lOiisoii.iiiii'  mill  plaiiliiiig  iTlti'ila,  till' 
ili'Vi'lopiMi'iil  ol  M.vIlUl)  .nil's  ol  l.iiiil  loi  mlillili' 
iii.iii.igi'iiii'iil  piiiposi's;  llii'  ili'Vi'lopiiii'iii  ol  livo  I'lsli 
li.iklii'iii's  .mil  .'b  lisli  iiii[)oiiiiiliiii'iils.  llii'  |iii'MTValioii 
ol  1 JO  mill's  ol  llii' miililli’ poilioii  ol  lilt' N’lobiaia  River 
.IS  a seeiiii  iivei  oi  iiak'iMav  ..mil  llie  ilevelopmeiu  ol  21 
s|ieiial  use  leeiealioii  aieas  anil  1 ,77,s  miles  ol  liails  loi 
Naiioii.il  ilesipii.iiioii  l.ible  (Mi  pieseiils  ilie  pl.m  lealiires 
loi  eiiviiomiieiilal  eiiliaiiei'meiil , 

Noii-sii III liiial  eleiiii'iils  ol  llie  siibbasm  liameMiiik 
pl.ill  iikliiile  the  piepaialioii  ol  I. s')  llooil  lia/aiii  reports 
eoveimi;  I ..'42.000  aeies  ol  llooil  plain  l.mils  anil  loii'sl 
.mil  pii'iipil.ilioii  ni.m.ipi'iiieiil  piopiams  to  vielil  an 
avei.ipe  iialei  siippK  ol  s.sb.OOO  aere-leel  ainiually. 
Iliese  leatmes  all' onlliiii'il  in  table  (>7, 


Table  66  ENVIRONMENTAL  ENHANCEMENT,  FRAMEWORK  PLAN 
PLATTE  NIOBRARA  SUBBASIN 
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rUnimng 

\rca 
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\nioii  Ills 

1 (.‘aliirc 

1 ml 
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SiiinlKT 
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^110 
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0S4 

1 is)i  atui  WiltlliU  Aiu.is 

1 .1100  \l 

S.  I'i.ilte 

JO 

40 

5'» 

S IMalK 

:s  1 

5() 

H4 

Siihlusin 

4K 

*)(> 

14  ^ 

1 is[i  Hal*.  Iktk-n 

N'lintu-r 

S.  I'lalic 

■> 

■> 

•» 

1 t\ii  linpi>inutin(.’nlN 

Sumivr 

S IMailk 

15 

N.  I'l.iMu 

7 

7 

1 

1 . n.OK 

5 

5 

H. 

Siihhasin 

21 

J7 

is 

StiiM*  Kiutn 

Mik's 

\i(ihiaia 

(1 

IJO 

IJo 

Spo  lal  \rc.iN 

Suitihfi 

S.  ri.iMc 

\ 

S 

■s 

\ I'l.itu- 

4 

h 

S 

I . I'l.ilte 

\ 

(« 

(* 

Niohrara 

1 

> 

Sul'h.isin 

1 1 

J1 

:i 

hails 

Miles 

Sukkdsm 

^50 

47^ 

1,77^ 

I till  liiili's  i-iislini:  I'l.ints 

Table  67  NON  STRUCTURAL  MEASURES,  FRAMEWORK  PLAN 
PLATTE  NIOBRARA  SUBBASIN 


I 

IMaiinmg 

Amounts 

1 

ri'jliiri* 

1 ml 

Area 

I'TSO 

2IKI0 

2020 

((  unuiUlive  .Alxive  ( urrenl) 

1 Iniul  I’l.im  Manav'enunl 

1 

1 

1 .'4  2 

Area 

1 .1111(1  M 

Siit'l'.ism 

70  1 

K2S  ; 

1 ImihI  lla/atil  Ki'porls 

Niimtier 
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Land  and  Water  Changes 

Ni't  l.iiiil  use  eli.iM^ios  ili.il  uoiiUI  losiili  Immii 
impleineiit.iliim  ol  llu'  le.iliuos  ol  llie  Mihh.iMii  luiiie- 
woik  plan  aie  sIhami  m lable  I'S  I he  eoiisersioMs  ul 
laiul  loi  \ aiiiuis  pin  poses  1 llie  same  eorisuleial  ions 

sleseiibeil  |Me\ioiisl\  loi  olliei  snl’basins, 

Walei  siipplv  similes  nnluale  a stieainllow  ileplelion 
ol  aboni  J (>  inillion  aeie  leel  on  llie  aseiaj;e  b\  \eai 
JUjn  aiul  a i;ioiiml  walei  Jeplelion  ol  aboni  I 5 niillion 
aeie  leel  aimiiallv  al  llu'  same  lime  level.  I lie  willi- 


iliavvals  ami  eonsmnplive  uses  ol  walei  Iroiii  boih 
sonives  ami  toi  vaiioiis  uses  aie  piesenleil  in  table  (i‘* 

As  tan  be  noleil  liom  table  a veiv  lii^ili  talc  ol 
eonsiimplive  use  vvoiiKl  lesiill  liom  the  siibbasin  liaiiie- 
woik  plan  vv  II  Ini  law  als  ol  aboni  sS  million  aete-leel 
ami  i.onsmnplion  ol  aboni  4 I million  aeie-leel  Ibis 
lelkMs  iiol  oiiK  a liigli  depiee  ol  legnlalioii,  bnl  also  the 
use  ,mcl  le-nse  ol  available  walei.  llie  adev]uae>  ol  walei 
siippIv  III  snppoii  ol  llie  plan  is  Jiseiissevl  subseipienllv 
III  lliis  eliaplei 


Table  (58  LAND  USE  CHANGES,  FRAMEWORK  PLAN 
PLATTE  NIOBRARA  SUBBASIN 
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Table  69  WATER  WITHDRAWALS,  DEPLETIONS,  AND  OTHER  CHANGES 
FRAMEWORK  PLAN  PLATTE  NIOBRARA  SUBBASIN 
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llie  elleU  ol  nionml  walei  ilevelopineni  on  slieain- 
How  IS  expeeleil  lo  vaiv  wnlely  aiiionj!  llie  imlivnlnal 
slieam  s\ stems  willitn  llie  siibbasin.  Beeaiisi.'  ol  tins 
vaiialion.  slieamllow  vieplelion  laelois  laii^iii):  liom  Id 
lo  |(K)  pereeni  weie  afiplieil  in  ilie  vaiioiis  planning: 
areas 

In  llie  Soiilli  Plane  iliainaf!e,  llie  smiaee  walei  system 
lias  ,itiaiiie(l  almosi  iiiaMiniim  vievelopnieni  and  a 
>!ioimd  walei  sysleni  wliieb  m many  .ireas  is  snslamed 
largely  by  levliarge  liom  dilvli  iiiigallon  systems  In 
iiiosl  ol  llie  drainage  in  Colorado,  ground  walei  is 
elosely  related  lo  siiilaee  iriigalion  syslenis  ami 
exiiaelioiis  are  leplemslied  liom  siirlaee  appliealions  and 
by  levliaige  liom  preeipilalioii  WTlIioul  the  siiilaee 


svsiem.  nianv  well  systems  woiiUl  nol  siisiam  giomid- 
walei  w illuliaw  als  on  a peieimial  basis 

MmTi  ol  llie  same  silualioii  exists  in  most  ol  llie 
Noilli  I’lalle  iliamage  In  the  stream  valleys  ol  NSyoming. 
siisl.nnevi  gioiiiul  vvalei  witiuliawal  lesiills  generally,  in 
vieplelions  lo  slieainllow.  In  Nebiaska.  Iiovvevei.  il  is 
believed  llial  ai|mlets  m some  loealioiis  may  be  adevpiale 
lo  peiniil  gioiiml  watei  vvillidrawals  independeni  ol 
siiilaee  eondilioiis. 

In  llie  I oiip,  ITklioin,  and  Niobiaia  drainages,  the 
oppoiUimly  IS  extensive  lot  both  siiilaee  and  giomid- 
walei  developinenls  Siibstanlial  walei  bearing  aiimleis 
.lie  av.iil.ible  liom  vvhieh  giomul  walei  may  be  used  ovei 
.1  long  peiioil  with  only  imnor  elTeeis  on  slieamllow  A 
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'.Iiilm;;  osliiiuic  wjn  iiscil  li>  icllccl  sirc.imilow 

ili'plctioiis  liom  grouiui-w.ilci  willuli.iw.il.  Ilicsowmilil 
bi'  5.  10,  .itui  I .■'  pern-ill  li'i  MiceesM\e  20  vein  peiioiis 
v'l  iiel  iinniiul  w jier  leiiun.il 

lire  .S.i’ulliilK  legion  nl  imilli-eeiiOal  .iiul  iioilli- 
wesleiii  Nebr.isk.i.  wliieli  is  iliaiiied  priiii.inl>  bv  lire 
I oiip  .Hill  \iobr.ii.i  Kiveis.  is  iiiuleil.ini  by  :i  lliiek 
seqneiiee  ot  s.iiiiraleil  permeable  rocks  An  esliiii.iled  12 
iiiillioii  acreteel  ol  walei  intilliate  lire  sandy  soil 
annualK , and  aboiil  .SO  percent  ol  lliis  amoiinl  is 
leliirned  lo  lire  alniosplieie  b\  evapolianspnaliori  A 
sienilicani  polenli.il  evisis  in  Ibis  region  lor  salvage  ol 
w.iiei  witlioul  appreciable  deplelion  ol  sireanillow . 
( onliolled  gioiind-waler  piinipage  could  be  used  lo 
lower  gtoiind-walei  levels  in  oidei  lo  lediice  evapo- 
Iraiispiialion  tales 

I lie  lower  Plane  River  area  is  believed  lo  pieseni 
large  opporuinilies  lor  eilliei  groniul  oi  siirlace  water 
developinenis.  (iroiind-w aler  withdrawals  are  considered 
lo  be  more  directly  related  lo  sireanillow  Ilian  m llie 
I oiip.  1 Iklioin.  and  Niobraia  diamages.  bill  not 
dependeni  on  snrlace  replenislimeni . Il  iseslimaled  llial 
giotrid  walei  eMiactions  will  be  possible  on  an  eMensive 
scale,  bill  deplelions  will  be  lellecled  m diminished 
sireanillow  both  sooner  and  m greater  amomils  than  lor 
the  dr.iniages  prevunislv  ciled.  In  the  lower  Plane  Kivei 
area,  a siimlai  sliding  scale  was  used,  but  with  slream- 
llow  deplelion  laclors  ol  10.  .10.  and  sO  peiceni  (oi 
successive  20-yeai  periods. 

Costs 

1 slimales  ol  tiisl  uisls  and  annual  opetalioii. 
mainlenance.  and  leplacemenl  costs  lor  all  lealiires  ol 
the  subbasm  Iramewoik  plan  were  made.  As  shown  m 


ligure  .15.  the  lotal  lirsi  eosi  ol  lire  subbasm  framework 
plan  would  be  aboul  S5.2  billion,  with  mvesimeni 
tequiiemenls  at  the  bench  mark  years  ot  lOSOand  2000 
approxnnaling  S I 27  billion  and  S.1.5  billion,  respeclively 
Annual  opeialion,  mainlenance.  and  replacemeni  costs 
would  range  from  S45..1  million  by  l‘»S0  in  5112  1' 
million  by  2020. 

I he  firsi  costs  were  also  disiiibuied  lo  each 
lunclional  leaUire  ol  the  siibhasin  liamewoik  plan  and 
are  shown  graphically  m ligure  .1(>  As  can  be  noted  Ironi 
that  figure.  Ilie  largest  share  (22  perceni  I would  he  loi 

FIGURE  35 
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FIGURE  5b 

DISTRIBUTION  OF  COSTS  BY  FUNCTIONAL  PURPOSES 
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Tdhlf  70  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY  PLATTE  NIOBRARA  SUBBASIN 


Function  | 

1th  Initial 

Federal  invest 

aant 

T 

1 

Non-Fcderal  Plan  Features 

1-  i 

Total 

Specific 

Al  located 
Joint 

(Non-Fedaral) 
Kapayablc  T Cost-Share 

j Fed.  Grants 

i Total  4 Aaaistance  Local 

<S  Nllllona) 

: 

(S  Millions) 

SpecKlad  Non-Fad.  and  Mods. 

! 

Pvt.  Urd.  Matar  Irrigation' 

i 146.4 

i 346 . 4 

State  4 Local  Kccreatlon 

I 362.4 

1/ 

341.8  “ 220,6 

National  Kccreatlon  Area 

1 

1 

Private  Land  Conservation  | 

8 39.U 

m19.5  419.5 

Irrigation  KcLabl 1 Itat Ion  ' 

177.0 

177.0 

177.0 

i 

Access 

1 10.3 

1 10.  3 

Kefugcs 

2.  3 

2.  3 

1 

Hatcheries 

2.3 

1.2 

1.1 

Kescrvolrs  1 

48.4 

48.4 

Water  Control  and  Related  Land  ^ 

' 

Single  Purpose  f.  C, 

m.2 

92.2 

23.0 

i 

Other  Single  Purpose  Kea ■ 

3S2.2 

352.2 

352.2 

1 

Grade  Stabl 1 Izat ion 

..1 

3.3 

.8 

1 

Bank  Stabilization 

4.0 

2.8 

1.2 

1 

N.  P.  Reaervolra 

1.272.0 

(633.5) 

(630.5) 

(631.1) 

Water  Quality 

48.4 

Irrigation 

i 

168.4 

168.4 

! 

' 

H 4 1 1 

164.5 

164.5 

' 

: 

Power 

87.0 

44.2 

131.2 

: 

Recreation  ! 

327.0 

106.5 

163.5 

1 

Pish  and  Wildlife 

1 

7.0 

106.5 

3.5 

flood  Control  1 

' 

212.5 

Surface  Water  Irrigation 

413.9 

413.9 

413.9 

53.4 

1 53.4 

Group  Uralnaga  | 

! 15.0 

7.6 

7.4  1 

1 

1 

Public  Lattd  Conservation  ^ 

' 17.5 

17.5 

i 

Environ,  and  Non-St ructural  i 

Sewage  Trcatnent 

223.0 

66.9  156.1 

Water  Supply  4 Treataent  | 

' 

459.7 

229.9  229.8 

1 

Plah  and  wUdUfa 

Wctlanda 

I 

Nanageaant  Areas 

23.9 

12.0  It. 9 

Plah  Hatcharies 

i 4.6 

2.3 

2.  3 

Plah  lapoundaanta 

7.1 

3.6 

3.5 

r 

Scenic  Rivera 

i 

. 7 

: 

' 

r 

1 

Trails 

! 5.2 

5.2 

i 

1 

1 

T 

flood  Plain  Nanagaaant  i 

i 

2.6 

•lMi.5 

1 186.5 

Poraat  HanagSMot 

. 7 

.7 

Praclp.  Nanagsaant 

15.} 

45.3 

* 

, 

/ 

1 

Totala 

2.411. 7 

1.733.9 

638.5 

1,574.2 

39.1  / 

2.751.0 

1.070.1  1 1.682.9 

1965-2020  Total:  5,184.7 

1/  Includs*  9194.7  allllon  for  r«cr«aclon  on  P«d«ral  lands  which  would  ba  fadarally  flnancad  but  i^aa  costa  would  uot  ba 

Ineludod  uodar  tha  fraot 
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FIGURE  37 

PLATTE  NIOBRARA  SUBBASIN 


PRINCIPAL  WATER  CONTROL  FEATURES 


T.ihle  /l  FRAMEWORK  PLAN  FOR  1980  PLATTE  NIOBRARA  SUBBASIN 
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irngalion.  U»liuvvcd  locrcalion  ( 1^*  pciccnt ),  i.iiui 
^.^'ll^crvalloIl  ( 1 (1  pcK'CMl  I.  ami  walci  Mipplv  and  Iteal- 
mcnl  ( 1 pci  cent  I. 

I irvi  costN  wcie  liiillicr  dicag^iogalcd  ui  idled 
eoei-Nhaiiiip  lelalumsliips  liased  mi  exislinj;  lejial  and 
poliev  eonsideiatinns.  inilial  I edeial  inveslinenis  ol 
SJ.-'72.4  inillimi  would  he  leqnned.  ol  wliieli  SI. 574,’ 
million  would  have  lo  be  leiinbnrsed  by  non  I edeial 
enlilRw  ovei  ibe  long-teim  rmiiie  as  well  as  provide 
S.b*..'  million  toi  initial  eost-shaiirij;  puiposes.  Similarly, 
non-l  ederal  piograms  with  an  eMiinated  Inst  cost  ol 
S7.75.'  million  eonid  lesull  in  a net  nond  ederal  invest- 
inent  ot  Sl.t'Sd.'t  inillioti  because  ol  1 edeial  grant  and 
assistance  programs.  On  tire  basis  ol  inilial  mveslinents 
tlie  total  lirst  costs  would  be  shared  (i7  pereent  by  the 
l edeial  (ioveininent  and  percent  by  non  I ederal 
institutions.  On  the  basis  ol  nel  costs  the  lelationslilp 
would  be  -st>  percent  1 edeial  and  t>4  pereent  iion- 
I ederal  Distributed  costs  togetliei  witb  cost -sliaiing 
requirements  are  shown  m table  7(1. 

Short  Range  Framework  Plan 

The  slioil  range  (l‘•^())  lealuies  ol  the  subbasin 
Irainewnrk  plan  are  suimnari/cd  m table  7|  1 igiires  57 
and  IK  show  the  major  lealures  ol  the  I'txo  Iramework 
plan  by  geogiaphieal  location. 

MIDDLE  MISSOURI  SUBBASIN 

I he  Middle  Missouri  .Sribbasin.  located  in  the  east 
central  pail  ol  the  Missrniii  llasin.  encompasses  an  area 
ol  about  ;4,(i0()  square  miles  Although  it  is  piimaiily  an 
agiidilltiial  area,  with  7(i  percent  ol  the  land  iiiidei 
<. iillivalion.  11  includes  such  meliopohlan  cenleis  as 
Sioux  City  and  ( Dumil  Ululls,  Iowa.  Omaha,  Nebi  . 
Atchison  and  I eavenwoilli.  Karts  . and  St  loseph.  Mo. 

Water  Resources 

Aveiage  annual  ruiioll  ranges  Irmri  about  5 inches  in 
the  norlhein  pari  ol  the  subbasm  lo  almost  H inches  at 
the  viulheiii  end  llowevei,  “averages  ate  imsleaihiig 
since  the  area  is  suh|ecled  to  rectitieni  cycles  ol  high  and 


low  llows.  wet  years  and  diy  years  Duimg  dry  years,  the 
annnal  Ilow  may  aveiage  about  15  percent  ol  the  mean 
annual  volume,  while  in  wet  years,  the  volume  may  be 
over  two  and  one-hall  nines  giealei  than  during  an 
aveiage  year.  To  liirlhei  complicate  the  walei  manage- 
menl  picture,  about  M)  peicent  ot  the  total  volume  ol 
I Hindi  al  a given  point  in  a slieani  system  dining  a given 
year  may  actually  pass  Ih.il  point  less  than  20  percent  id 
the  lime,  with  much  ol  Ihe  total  occulting  as  Hood  How 
in  I lo  1 days. 

(iiouiid  water  is  used  tor  municipal,  indiisti lal.  rural 
doniesiK.  and  iirigalion  puiposes,  (iiound-walei  wiih- 
diawals  are  prevalent  in  Ihe  Iribulaiy  aieas  with  surlace 
withdiawals  being  mainly  limn  the  Missouri  Kivet. 
(iiound-walei  supplies  are  geneially  adequate  loi  most 
puiposes  except  iirigalion.  I lie  av.nl.d'ility  ol  groimd- 
waler  supplies  loi  iiiigation  is  geneially  limited  lo 
slteain  vallev  aieas.  especi.illy  the  .Missouri  Kivei  llood 
plain  As  an  indication  ol  ihe  increase  in  gioimd-walei 
use.  It  IS  estimated  that  aveiage  annu.d  withdrawal-,  weie 
S.'.OOO.  1 2.S,0()().  and  I ''.000  acre-leel  loi  the  5-yeat 
periods  ending  111  Ids'.  I'liiO,  and  I’his,  respectively  . 

Within  the  subbasm  m I'tt.s  there  were  255  com- 
immilles  providing  cential  walei  service  to  '141,000 
people  lepresentmg  75  peicent  ol  the  Idrit)  popnialion 
Ol  these  communtlies,  1X2  had  sewerage  systems  with 
22  providing  I'limaiy  liealment  and  I IX  secondaiy 
treatment.  With  this  liealment  the  total  waste  load  ol 
abmil  5 4 million  iiopulalion  equivalents  was  reduced  to 
about  I }>  million  I’d 

In  I'i(i5  about  4X0,000  acie-leel  id  walei  were 
diverted  lot  cooling  m ihei  mal-elecli  ic  power 
generation.  There  aie  several  such  geneiaimg  stations  on 
the  Missouri  Kiver  al  this  time  and  two  large  imcleai  luel 
plants  are  undei  consliuclion  near  Omaha.  Nebi  Ihe 
How  III  the  liver  ts  cmiliolled  by  a inajoi  upstieam 
reservoir  system  and  present  llows  ate  believed  .idequale 
to  handle  Ihe  eslimaled  iheimal  dischaiges  without 
serious  problems.  It  Hows  sbould  be  reduced  sub- 
stantially. olT-stieam  cooling  walei  might  be  lequiied  lo 
prevent  Iheimal  pollution. 

While  some  of  Ihe  iiidnsinal  oigamc  wastes  aie 
treated  by  municipal  liealment  plants,  huge  qiianlilies 
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111  \cp.i[.ilc  3ridiislii.ll  W.1SICS  .111.'  iiol  .idi'qii.ilcly  lu’alfd 
llicic  have  Ih'i'II  llitoo  s-mIiikcimimiI  actions  iiiulci  the 
I cdctal  Wali'i  I’olliilioii  ( oiilrol  Ael  in  llic  siibhasin  lor 
Sioiix  (il>.  la.  Onialia.  Nohi  . and  Si  loscpli.  Mo, 
Sioii\  ( il\  lias  complied  scilli  llic  cnrorccincni- 
conlciciicc  icconniicndalions.  Inil  sniveys  aio  needed  lo 
delemmie  lire  iiiipacl  ol  leceiil  addilions  lo  the 
nidiistiial  coni|)le\  on  wasle  liealinenl  \soiks  Omaha 
has  mil  yel  complied  due  lo  delays  m conslinclion  ol 
mdiisiiial  wasle  liandinig  lacililies  loi  paunch  maimie 
and  olliei  padsiim  plant  wastes,  hut  caily  completion  is 
Scheduled.  St  Joseph  has  compiled,  with  the  exception 
ol  completion  ol  mleiceploi  seweis  held  up  hy  lights- 
Ill-way  piohlems  caused  hy  mteislale  highway  plans 

I isheiies  III  Ihe  siihhasin  reaches  ol  hall  a dozen 
slieams  (over  !4U  miles)  are  adversely  allecled  hy 
polhilion.  including  over  Kit)  miles  ol  the  Missoiiii  Kivei 
and  alniosi  1011  miles  ol  Ihe  lillleSioii.x  Kivei. 

SnIlicienI  i|ualily-ol-walei  data  are  mil  availahle  lo 
peiiiill  a dliecl  analysis  ol  Ihe  avei.ige  dissolved  solids 
coiicenlialion  ol  the  7 7 imihon  acie-leel  ol  slieamllow 


leaving  Ihe  suhhasin  Ihe  dissolved  solids  concentration 
ol  Ihe  Missoiiii  Kivei  at  Sioux  City  is  ahout  470  mg  I 
and  at  Kansas  City  ahout  400  mg  I.  Ihe  suhhasin 
coiiliihutes  ahoiil  hall  ol  the  total  milow  hetween  those 
two  points  and.  coiisideimg  the  estimates  ol  con- 
centiations  loi  ihe  lemaming  milow,  the  aveiage  dis- 
solved solids  coiicenlialion  m the  oulllow  Irom  the 
suhhasin  is  ahout  250  mg  I.  With  only  lO.'.OtK)  acies  ol 
niigalion  m Ihe  suhhasin,  the  dissolved  solids  conceii- 
tialion  IS  piniiarily  liom  the  naluial  lunott  except  as 
incieased  hy  the  ellluents  liom  imimcipal  and  mdiisttial 
use’. 

.Sediment  yields  laiige  liom  as  low  as  0 2 acie-loi  ' 
per  scpiaie  mile  in  the  extieme  noithein  paits  ol  the  area 
lo  as  high  as  (i  acre-leel  pei  scjiiaie  mile  m the  middle 
poition  ol  the  suhhasin.  High  sedmienl  tianspoil  aOects 
the  use-  lo  which  stieamllows  are  pul,  the  environmenlal 
chaiacleiislics  ol  the  stieain.  and  the  piohlems 
associated  with  developing  leseivoiis  m oidei  lo  manage 
surlace  waleis 
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Flood  and  Erosion  Control 
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r.it)le  7?  EXISTING  FLOOD  AND  EROSION  CONTROL  PROJECTS 
MIDDLE  MISSOURI  SUBBASIN 
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OI  Ilk'  2,.''kU.0()0  acres  ol  lami  Mib)eel  to  IlniHlmg  m 
the  Mibbasm,  I JbU.OOO  are  loeak'il  mi  Ibe  Missouri 
Kivei  llooil  plain  Ml  ol  Ibc  lallei  aie  pioleeted  to  some 
degree  by  lire  mam  stem  reservoirs  ami  agneultural 
levees.  In  general.  Ilood  problems  along  the  main  stem 
ate  not  sigmrkaiil  except  m the  lowei  teaches  ol  the 
snbbasm  below  the  conlluence  ol  the  I’lalle  Kivei  ot 
Nebraska  In  the  areas  tributary  to  the  Missonii  Kivei. 
however.  I.I)(>7.(MH)  acres,  or  7b  percent,  ol  the 
I .dOll.tHK)  acres  do  not  have  any  Ilood  protection  In  the 
nnpiolecled  aieas  Hoods  occur  with  Trequencies  ol  Itoin 
I to  every  T years. 

- Ill  the  absence  oT  the  exislmg  projects,  annual  Ilood 
losses  would  be  on  the  order  ol  STO.  I nnlhon,ol  which 
Si  l k million  would  be  in  the  Missonii  Kivei  Ilood  plain. 
T.xisiing  pto)ecls  reduce  these  datnages  to  Sl.'i.b  million. 
oT  which  S.T.l  million  aie  m the  Missouii  Kiver  Ilood 
plain,  \long  the  Missouri  Kiver,  average  annual  Ilood 
damages  have  been  reduced  by  70  peicenl,  while  m the 
tributary  areas  the  damage  reductions  approximate  27 


peicenl  ll  is  evident,  iheieloie,  tbat  existing  Ilood 
problems  ate  conlined  mainly  to  Missonii  Kivei 
liibnlaiies,  solution  ol  whicb  would  probably  lead  to 
lurlhei  damage  tediiclious  along  the  mam  stem. 

,Stabili/alion  ol  the  Missouii  Kiver  m the  reach  which 
traveises  the  Middle  Mivsouii  Subbasm  bas  virtually 
eliminated  the  erosion  thieat  on  the  mam  stem. 
However,  extensive  sireanibank  erosion  and  gullying  aie 
prevalent  on  the  tributaiies  Much  ol  this  sireanibank 
eiosion  lesnlls  liom  chaimeh/alioi'  earned  out  m the 
past,  lack  oT  mamlenance  ol  initial  construction,  and  the 
consequent  degiadalion  ol  most  slieain  channels  \boul 
I ,!S()0  bank-miles,  ot  2,7  peicent  ol  the  exislmg  channel 
banks,  have  received  seiions  erosion  with  aveiage  annual 
losses  estimated  to  be  S I ,l).'T.IMH)  Measures  to  control 
bank  erosion  have  been  imderlakeii  only  as  emergency 
or  lempoiary  measures  by  individuals  and  local  drainage 
distiicts  when  problems  have  aiisen. 

Tins  subbasm  has  the  gieatest  gully  erosion  problems 
III  the  entire  basin  ll  is  estimated  that  about  21. (Hit) 
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,KK’v  I'l  I.MkI  .lie  kl.iiii.i^otl  iMili  \e.ii  In  iiiilliin.  Assiimiiii; 
lli.il  llin  i.ile  mil  eoiiliiuie  \miIi  lillle  m no  iceovoiN. 
.ihoiil  i niillion  .iiK's  ol  I.1111I  woiiiJ  he  iLiiii.iueil  in  .1 
■'(ive.ii  peiioil  Hiili  .III  e^(lnl.lIe^l  .iiinn.il  Ions  ol 
.i|'l>io\ini.iiel\  4 niillion. 

Water  Supply 

Holli  tfioninl  .iiul  siiil.iee  w.ilei  .ne  hemp  williili.iwn 
loi  iloinesiK,  iiuliisiii.il,  .ipiienllni.il,  .iiul  possei  uses. 
Snil.Ke  .Iiul  pioniul  sii|'plies  used  loi  .ipiieiiluii.il 
pniposes  :iie  loi  impjlion  .nul  Ineshuk  vv.ilei.  AhonI 
.Kies  ol  l.nid  .lie  pieseniK  hemp  inip.iled. 
.ss.Olin  liom  pionnd  w.itei  .md  I.S.UIKI  Irom  siirl.iee 
supplies  1 he  .iinoiml  ol  w.iiei  duelled  loi  lliispnipose 
IS  on  liie  ndei  ol  ID  nllUII  .leie  leel  .inim.illy  liiip.ilion 
III  llie  ''.ihh.isin  li.is  been  exhihilmp  siionp  pioulli. 
espesuilK  . .1  me.ms  loi  d.impenmp  llie  elleels  ol 

se.isoii.il  moislnre  delieieiieies  .md  loi  m.iml.immp 
propel  soil-moisime  h.djiiees  Un  m.ixnmim  piodiielioii 
Siiil.Ke  u.ilei  iiilp.ilioii  IS  liam[Vied  h>  low  h.ise  Hows 
III  m.mv  ol  llie  siie.mis  .11  llie  lime  w.iiei  is  ies|tmed. 
llioiipli  some  mduidii.ds  Inive  eoiislriieled  small 
impoimdmenis  lo  .uereome  lliis  haiidkap.  Soil  iv  pes  aie 
adeqiiale.  uilli  mmmi.il  di.im.ipe  piohlenis  lo  siippoii 
expandmp  siipplenienl.il  irnpalioii  llie  oiiK  |ili\sieal 
eoiisiramls  lo  liirtliei  expansion  ol  siipplenieiil.il 
niipalion  aie  llie  IliKliialim!  slieamlloss s .md  madeipiale 
pioiind-ualei  supplies  m llie  iippei  liibiilaix  aieas. 

I uesloek  ualei  supplies  in  llie  siihb.ism  .iie  .ideipiale 
lo  iiieei  eiinenl  demands  exeepi  m some  areas  where, 
diiimp  prolonped  droiiphls,  hum  ponds  max  he  depleled 
and  pioimd  walei  lexels  desliie'  \hoiil  peieeni  ol 
hvesiotk  walei  is  supplied  liom  pioimd  soiiiees.  Ihe 
reiii.imdei  liom  surhKe  w.iiei.  I heie  are  l(i,UDI)  1.11m 
ponds  wliieli  proxide  x(l  peiieiil  ol  ihe  siiihiee  suppK 
In  perier.d.  iheie  are  snllKienl  waler  developnierils  lo 
sii|ipoil  Ihe  luesioek  walei  demands 

Ihe  walei  suppl>  rei)iiiiemeiils  lor  donieslie. 
mdiisirial.  and  power  penei.ilioii  needs  are  eiiireniK 
hemp  mel  ihioiiphoiil  Ihe  siihhasm  l.ihle  7'  siim- 
maii/es  exisimp  taeihlies  and  iisi-s 

llie  siiiple  larpesi  user  <>l  water  in  ihe  ahove  lalepoiy 
IS  Ihe  eleeliie  power  iiidiisiry  \ ma|oi  poiiioii  ol  lire 
elesliK.d  peiieiaimp  plains  m the  suhhasi  1 are  liuimo- 
elesliie  wilh  a lol.il  mslalled  tapasily  ol  I .4D.S  niw  Ol 
the  h i hilhoii  kwh  ol  eleeliuity  used  m 1*1(1“;.  S.S  hil 
lion  kwh  were  peiieialed  wilhiii  Ihe  siilihasm.  Ihe 
reiiiamdei  hemp  impoiled.  Slieamllow  diversions  lor 
eooliiip  waler  piiiposm  amoimled  lo  4.SD.DD0  aere  leel. 
bill  only  's.KUD  aae  leel  were  eoiisimied  In  perspeelive. 
Ihe  lolal  pross  wilhdiaw.il  iei)iiiiemenls  lor  all  purposes 
eiled  above  were  (ilJ.hiiO  aeie  leel  An  emeipmp 
problem  willi  lespesl  lo  iheinial  eoohnp  w.iiei  iei|iiiie- 
menis  is  ihe  |iolenli.il  loi  iheimal  polhilion  li.iisiiipol 
walei  lem|KMaliiies  m Ihe  leeeivmp  slieani)  \l  lire 

OH 
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pieseiil  lime,  power  plains  are  loealed  where  .imple 
eoohnp  w.ilei  is  available  and  no  sipinlieaiil  iheiiiial 
polhilion  IS  .ippaieiil 

Fish,  Wildlife,  and  Recreation 

Developmenis  and  laeililies  loi  ihese  miei -relaled 
llinelions  eonsisl  ol  (i.s.DDD  aeies  ol  mipoiiiidmenls  lor 
llslimp,  *1(1.001)  aeies  lor  peiieial  reere.ilion.  vOOO  miles 
ol  elassilied  lishmp  slreams.  15  niilhoii  aeres  lor  wildhie, 
Wilh  J.HI.OOO  aeies  primaiily  devoled  lo  wildhie 
piodiiellon.  and  some  .'7,000  aeres  ol  land  and  2.' .000 
aeies  ol  walei  dedis.iled  pimiaiily  lo  peiieral  lecreaiion. 
Ihe  eslimaled  eapaeily  ol  ihe  lishmp  resoiirees  is  2 (1 
iiiilhon  I'ishei man-day s wilh  eiirieni  use  appioximaimp 
I 7 million  lishei man-days.  With  lespeel  lo  peneral 
reeie.nion.  lo  million  leerealioii-day s were  reeoided  in 
I*)(i5. 

Ihe  euiienl  mdiealed  delieieneies  in  nieelmp 
demands  loi  lish,  wildhie,  and  reere.ilion  eaii  be  Iraeed 
lo  the  hiph  elleelue  and  laleni  demand  .issoeialed  wilh 
Ihe  iiibaii  areas  wilhm  and  adpieenl  lo  ihe  siihbasni  li 
eapaeily  in  Oils  ealepory  was  meieased  iiialerially  vuiliin 
lel.ilively  short  disianees  ol  ihe  nib.ni  areas,  ilie  use  rale 
or  “uiniillilled  demand  " would  be  mel  However, 
leeiealional  oiillels  ol  all  types,  espeei.illv  walei  based 
oppoilurnlies.  aie  iirpenlly  needed  near  ihese  laipe 
popiilalion  eenlers 

Land  Conservation  and  Drainage 

('tnienlly.  11.2  nidhoii  aeres  ol  ihe  privately 
owned  lands  in  lire  siihhasm  aie  iisi'd  lor  eiop  pro- 
duelion,  2.5  million  aeies  .ne  used  loi  pasliiie  and 
i.nipe.  ('.!  I Ihoiisand  aeies  ate  in  loiesi  and  wood- 
lands, 447  Oil  .isand  aeres  are  m olliei  apiieulluial 
uses  and  77.<  Ihoiisand  aeies  are  in  iion-apiieiilluial  uses. 
Aboiil  101  ihousand  aeies  ol  the  eioplaiid  ate  nii.ealed 
annu.illy  .-Mioiil  I.IMHI  aeies  ol  I edeial  lands  aie 


1 


d 


Ai'iess  lit  l:\i\liiig  Walor  IVrmils  |{eircatiim  Usage 


iiM'il  III  piiiiliKi'  liirt'sl  I'linliKls  \ii  .Hlililioiial  15 
lliiMiviitil  avics  III  I eils'ial  l.iiiil  aic  ilseil  liii  iiim- 
auiii. iilim.il  |nii|iiises. 

(H  llie  II  2 niilliiin  asies  iiseil  Im  srnplaiki.  ’*(i 
IvueiH.  Ill  lll  ^ inillmii  asies.  aie  siiilalilc  Im  siisiamcil 
i.iillivaumi  \silli  piiipei  iliaiiageiiK'iil  ami  si>iisoi\alim\ 
Micasmes  I lie  leiiiaiiiiiig  427  lliiuis.nul  aaes  ol  eniplaiul 
aic  mil  siiilalik’  Im  luiiliiuimis  eiillivalimi  ^mIIhhiI 
Mislaiiiiiig  ilaiiiagc  In  llie  smi  iesmiii.cs  CmiveiseK. 
al’iHit  'Oil  1I11111S.1111I  aeies  ul  pasliiie  aiiJ  laiige  aie 
[i|i\sieall>  siiilalile  ami  sail  he  iiseil  Im  siislaliied  einp 
piiisliis  Hull  ssilli  piii|H'i  iiiaiiageiiieiil  ami  smiseivalimi 
iiiea  sines 

Wiiul  ami  ssalei  einsimi  seiimisly  alleel  laiuK  hi  llie 
siibhasiii  lliiiHigli  llieii  h\mi  ellmis  ansi  ssiili  I eileial 
leslniis.il  asMsiaiiee  .iml  snsl  shai ing  .ivail.ihle  In  lliein. 
Ills’  nwneis  ami  npeialnis  have  inslallesi  asleipiale  emi- 
seivalimi  irealiiieiil  ami  inanageineni  mi  5 ‘I  nnllimi 
asies  III  Ills’  piivale  .igiis nil nial  lamls  Maiiageinenl  U pe 
praeliees  mi  .'.(1  inillimi  asies  ami  iiieslianie;il  m 
vegelalive-lvpe  piasliees  nii  (1  inillinn  aeies  aie  iieesleil  In 
prnviiie  aiies)iiale  levels  nl  emiseivalimi  liealnieiil  ami 
ni.iiiageiiieiii 

On  Is’sier.iils  nvsneii  i.iiiils  14  lliniisaiisi  aeies.  ni  .S.S 
ps’ieenl.  are  eiirieiilly  liealesl  ami  niaii.igeil  asles)iialel\ 
Ills’  leinaining  2 ltimis.iml  aeies  in  llie  siihhasin  need 
inipinved  emiseivalimi  iieatnienl  and  niaiiagenieiil  Inr 
siislained  use’  williniil  delerimalimi 

I here  are  appniMiiialely  2.5  niillinii  aeies  nl  agiisiih 
liiial  land  in  llie  siibhasin  sub|eel  in  excess  Waler 
pinlilenis.  I xeess  walei  pmlileiiis  eaiisesl  liy  iiiigaliuii 
aie  III  sliglil  snnseqiienee  wiiliiii  Ibis  siibbasiii 
Ciiiienlly.  I .1  iiiillimi  aeies  nl  emplaml  have  been 
prnvided  willi  adespiale  sliainage  ()l  llie  leniainiiig  I 2 
niillinn  aeies  nl  land  siib|eel  In  excess  walei.  S5x 
lliniisand  aeies  aie  emisideied  pnleiilially  siiil.ible  .iml 
leasible  In  diain.  Aliniil  52  peieeiil  nl  tins  area  is 
eiiirenlly  eiillivalesi  ami  siiiieiil  use’  wniiM  be  iiiipinved 


by  allnwing  Iniiely  npeialinns  \ii  adililimial  155 
llinus.iiid  asis’s  nl  pasluie  and  lalige  and  52  llinils.iiid 
aeies  nl  Imesi  and  senndl.iiisl  aie  sub|esl  In  pinbleiiis  nl 
excess  ssalei  and  aie  siiil.ible  Im  snnveisinn  In  eiiltivaled 
uses  Abmil  4‘I||,ik)()  asies  ssill  need  pin|s’sMype 
Ills’, isuies  In  leinnve  excess  walei 

\bmil  275  lliniisami  .isies.  m I I ]X’isenl  nl  llie  land 
willi  exss’ss  walei  pinbleiils.  aie  ennsideied  inleasihle  In 
sliaiii  01  ihisinlal.bl  llimisand  aeis’s  aie  siiirenllv  used 
Im  emplaml  amt  slinuist  be  emiveileit  In  iimi  ernp  uses 
I Ills  and  Ills’  leinaindei  slimild  be  used  Ini  gia/iiig  and 
wnndl.imls  .ind  niaiiags’d  In  iilili/e  ils  n.iliiial  sable  as 
ss  ilslble  babilal . 

Planning  Objectives 

I be  aiea  nl  ibe  Middle  Missmiii  Subhasin.  siiiallesi  nl 
ills’  eigbl  iiibiilaiy  subbasnis.  is  devnied  pinieipally  in 
agiieultuie.  espesially  liss’slnsls  pinduelimi  and  leediiig 
llnwevei.  Inui  iiiaim  nielmpnlilaii  aieas.  .Siniix  ( Ms. 
( nuiieil  lilulls.  (Iniaba.  and  Si  lnse['b  aie  Inealed 
wilbiii  ills’  subbasin  alniig  ibe  banks  nl  ibe  Missnuri 
Kivei.  \li  nl  ills’  liibiilaiy  siieanis  in  llie  siibbasin  aie 
lelalively  small  wilb  exlieiiie  v.iiialiniis  in  ibeii  slieain- 
llnss  MnsI  nl  ills’  land  aiea  is  nl  Iness  snii  ssliieb  Is  luglils 
emilible  I Ins  aiea  is  ibe  Ingliesi  pindiisci  nl  sedinienl  in 
ills’  leginii 

Wiib  exp.iiiding  uibaii  is’spnienienls  and  mleiisili- 
ealimi  nl  agiisultiiie  in  Ibe  subbasin,  il  is  niesilable  Ibal 
emiipelilimi  Im  land  and  walei  lestiuiees  helween  iiihaii 
ami  luial  seelnis  sbnuld  develnp  Wilb  ills'  nia|m 
nielinpnlil.nl  aieas  liavnig  e.isy  aeeess  In  llie  ample  ssalei 
supplies  nl  ills’  Missnuii  Kivei.  iiiban  demands  Im 
expansinn  nl  Ibe  eilies  .mil  Im  leeiealinnal  nullels 
nlnimisly  iiiusi  be  al  ibe  expense  nl  llie  iiii.il  seelni  Ibe 
piineipal  aiea  nl  ennil'elilimi  is  Ini  waleibased 
leeiealinn  aieas  wbieli  leinnse  sigmlieanl  aieas  limn 
agilsiilliiial  pinduelimi.  Sines’  Ibe  eilies  aie  depeiidenl  In 
snine  exlenl  mi  Ibe  pinduelimi  limn  ibe  agiisullur.il 
seelm.  snnie  balaiiee  iiiusl  be  sniigiil  llial  will  manilam  a 
liealliiy  .nid  ginwnig  eeniit'iiiie  snnnnunily 

Snell  balanee  can  be  asbieved  il  ibe  walei  supplies  nl 
Ills’  liibiilaiies  aie  legiil.iled  In  pinvide  Im  agiieulluial 
supplies  and  Im  nlliei  uib.ni  and  lur.il  uses  1 Ins  wnutd 
lesjuiie  leseivnn  syslems  Ibal  can  emilinl  liigb  and  Inw 
nnws  Inr  all  pnssible  beiieliei.il  uses  and  llie  mulliple-iise 
nl  Ibese  syslems  Im  ieeie.ilinii.il  .islivilies  emailalmg 
piiniaiily  limn  llie  iiibaii  aieas  llnwevei.  in  nidei  in 
miensily  ami  iiieiease  Ibe  pinduelive  pnlenlial  nl  llie 
agiieiillui.il  aieas  the  einsinii  pinbleni  musi  be  d.inip- 
ened  Ibis  is  leipmed  nnl  nnly  In  siabib/e  Ibe  land  base, 
bill  alsn  In  lediiee  Ibe  sedinienl  slmage  lesjuiieineilts  in 
Ibe  leseivnii  syslems  Ini  example,  veiy  lew  nia|m 
iinpnuiidinenls  have  been  ennslrueled  111  wesiein  Inwa 
beeauss’  nl  ibe  bigb  ensis,  miieb  nl  wbieb  can  be 


.illrihiili-d  III  ^ll>r.lj;l'  ii\)iiiu-mi-iils  lo  .uxommiulalc 
M’llmiciil 

lilt’  piiniatt  iihit’clivcs  loi  llif  tuhhjsiii.  llit’icliut’. 
jif  111  mainljin  aiul  fiilianti’  a lialanit'il  iiihaii  lural 
I'CiiiuiMiv  III  llus  t’litl.  a iiuilli  ii'.f  tiiiiti’pl  iiiiisl  he 
atliipled  >:enerall>  as  uiilhnetl  In  ev.plnie  alleiiialives 
Ini  nia\iiiii/in(:  vanniis  uses  nl  laiul  anti  tsalei  lesniiiees 
wnulti  pinve  iiniruillul  lieie.  \eennlm^:l>  . plan  In.'.’ini- 
laliiin  vtas  aiineti  al  eniilinl  nl  the  walei  ieMiuieesnl  the 
liihiilats  slreaiiis,  jieiiera!!;, -in  inaMiiu/e  letpilalinii  nl 
siirlaee  walei,  and  nl  develnpiiienl  nl  llie  lelaled  land  nn 
i niuhi  use  basis  In  the  eMenI  praelieahle. 

Specified  Non  Federal  Programs  and 
Modifications  of  Existing  Developments 

I'livale  jiinund  water  develnpinenl.  wliieli  meUides 
ahniit  74. (KX)  aeies  nl  impaled  land  al  llie  present  lime. 
IS  expeeled  In  slinw  ateeleialiiij:  pinwili  nvei  llie 


prii|eelinn  peimd,  appniatliiiig  an  .idiled  I ' iiiillinn 
aeies  by  dOdll.  Mnsi  nl  Ibis  develnpinenl  wniild  take 
plaee  in  the  Missniiii  Kivei  llnnil  plain  wbeie  piniind- 
Water  supplies  aie  adeqnale  and  ilevelntnneiilal  enslsaie 
williin  llie  linaiieial  capability  nl  individual  nfieralnis. 
Kecrealiniial  develnpinenl  by  llie  Slate.  Ineal.  and 
pilvale  setinis  is  expected  In  cnniiiiiie  al  an  expanding 
late.  |iiiniaiily  in  and  aiinind  llie  iiibaii  cnniiiuinities 
land  cniiseivalinii  prailices.  which  aie  esseiilial  In  this 
aiea,  aie  expecled  in  be  applied  in  Ihe  luliiie  al  ahniil 
the  lale  nl  hisiniical  apphcalinn  In  nidet  In  increase  Ihe 
lishliig  and  leciealinii  capacily  nl  ihe  siihbasin. 
addillniial  access,  innslly  In  Ihe  Missniiii  Kivei  and  snnie 
nl  ils  abaiidnned  channels,  ni  nxbnws.  wnidd  be 
prnvided  as  ,i  pari  nl  ihe  siibbasiii  liaiiiewnrk  (ilaii 
Ihere  are  nn  nlhei  signil icanl  nppnituiiilies  Inr  ini- 
pinving  existing  develnpiiienls  in  pinvide  expanding 
gnnils  and  st'ivices.  Ihe  cnni|xisilinn  nl  these  leatiiiesnl 
ihe  lianiewnik  plan  is  pieseiiled  in  table  74 


Table  74  SPECIFIED  NON  FEDERAL  PROGRAMS  AND  MODIFICATIONS  OF 
EXISTING  DEVELOPMENTS,  FRAMEWORK  PLAN 
MIDDLE  MISSOURI  SUBBASIN 


tealurc* 

1 ! 

l nil 

[ 

l')H0  1 

Amounts 
JIXX)  ^ 

2020 

fCumulalive  \U>ve  Current ) 

SPI  l II  II  !>  SON  1 1 1)1  K Al  VMS 

Pnvjic  (irtnitul-Nsutcr  Irrigation 

( M<KI  A( 

7IK  ) 

7S4  1 

L2X2 

Male.  I oljI.  anil  Private  Recrcaimn 

I .(M)0  \t 

X'l 

LS.S  ' 

2.12 

Private  1 ami  Conservation  i 

1.000  V( 

1.4')| 

5..txn 

MODII  U A 1 ION  ()!  ! MSI  1N(.  1)1  VI  1 OPMI  MS 

! Nuinher 

1 ishing  Recreation  .Vecess 

4K 

57 

57 

Refuge  Vildilionv 

^ Numlier  j 

1 ^ ‘ 

.1 

1 

Water  Control  and  Related  Land 
Development 

Ihe  walei  ennirni  lealures  and  assncialed  land 
develnpiiienls  are  the  key  In  nieeling  luliire  deinaiids  Ini 
land  and  water  in  this  siibbasin  Ixlensive  sin  lace  water 
enniinl  by  reseivnns  and  iii  channel  enniinl  slriietiiies 
are  integral  eleinenis  nl  Ihe  walei  systems  required 
Kelaled  land  develnpiiienls  pinvide  Ini  leerealinii.  fish 
and  wildhie.  drainage,  and  iriigalinii  I able  75  presents 
the  physical  lealures  nl  this  cninpniienl  nl  Ihe  Inlal 
liamewnrk  plan  Inr  Ihe  subbasni 

Walei  siniage  lacihlies  wniild  be  pinvided  having  an 
aggregate  sinrage  capabihly  nl  abnni  l>.h  milhnn  acre- 
leel  OI  this  siniage  capabihly.  5.dli4.U(M)  acieleel 
would  be  III  miilliple-puipnse  reservnirs  and  I ..2’IS,(K)() 
acre  leel  would  be  in  relatively  small  single-purpose 
iinpnundmenls  Inr  reeiealinn  and  related  Tish  and 
wildhie  purposes. 

Mulliple  puipose  storage  would  he  provided  in  552 
reservoirs,  nl  which  Ml  would  have  individual  sinrage 
capacilies  greater  than  25.()(K)  acre-leel  and  5 I .t  would 


have  individual  capacilies  nl  less  than  i/ial  jmouni  OI 
Ihe  iniilliple  purpnse  siniage  nl  5.2(>4.0(H)  acie-leel. 
I .Sb'l.OOO  acie-leel  would  be  inactive  siniage.  7(vMK)() 


Oxbows  Created  By  Channel  Cut-Offs  Can  Be  Used  For 
Water-Related  Recreation 


T.ihle  75  WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT,  FRAMEWORK  PLAN 

MIDDLE  MISSOURI  SUBBASIN 


1 

[ 

Amounts 

loalurc 

\ nil 

I4M0  1 

1 2000  ' 

2020 

<(  umululive  AN>ve  ( urrenO 

iM<l  \M  W \ 11  K ( OMKOI 

I Olio  \| 

2.bbb 

4 242 

b.Sb: 

.il  l’r»)U  v lion 

Miles 

Mb 

tb2 

7 2? 

hank  M.ihih/jlmn 

Miles 

US 

1 

( ri.ulv  Sl.ibili/jlion 

Sliut  lures 

1 ,70b 

4 .4  IH 

b.bKS 

\M»  m \ 1 1 (H*MI  N 1 

Kl  v rcahoi)  I i<vh  .iiul  lUiliU 

1 ooo  \( 

71 

1 14 

IHI 

( trou|'  1 

1 <100  \( 

20 

1 u 

i‘/4 

Sufl.Ki’  \S.ilv-r  Im^Mlion 

1 fiUrjl 

1 IMM)  \( 

o 

0 

77 

Son  1 itlcf.ll 

1 .000  \( 

:i 

‘>1 

U2 

Public  1 .Hit)  ( cmst'iv.ilion 

1 .000  \( 

0 

1 

•> 

•uic  k\  l SKoiikl  he  Lonseiv,i!ioii  (>i  |oiiiI  ll^e  slot.ige.  and 
d.fi'd.lMHI  .Kreleel  would  he  loi  llood  eoTiliol  I he 
eoMsei\.ition  ^lot.lJ:e  woiijd  hc  tlself  .le  lollows 
Ml  earn  111  IV  Alignienlalioii. 

OualiI\  74,(K)0  aere-leet 

Imgalion  41h.(K)() 

Ket'ealioii.  I idi  \ Wildlile  Thd.lHH) 


I loud  ( oMliol  Incidental  benelils 

lioin  legiilatioii 

I Meiisive  channel  nnpioceinenic  would  also  he  pro- 
vided lot  local  llood  ptoleelion,  approxiinalinj:  111 
miles  ol  impiovenienis  hy  JOdO.  local  llood  pioleclion 
would  he  piovided  hy  dd  miles  ol  unpiovemenis  to  Ida 
( iiove  I huill  I I Mia.  -\llanlic.  Hastings,  and  llamhui);  m 
Iowa,  and  to  Walthill,  Sehi  . Sheiman  I leld  (leaven 
woithl  Kalis  . and  Rockpoil.  \1o  .ami  miles  would 
he  assoLiated  with  wateished  nnpioveuients  The 
lemainmg  I4‘>  miles  aie  designated  lot  agiicultuial  levees 
along  the  Missouti  Rivei  downstream  Itom  Omaha. 
Sehi  Bank  siahih/ation  structures  would  eovei  about 
I . '()()  miles  ol  slieam  and  aboul  (>,700  individual 
siiiicluies  would  he  piovided  loi  gully  conliol 


Related  land  developmetits  include  I K I .000  acres  ol 
land  to  be  developed  lor  rectealion  and  fish  and  wildhie 
puiposes,  diainage  ol  |04,0(K)  acres  by  group  systems, 
and  the  development  ot  .'4‘>.0(M)  acres  ol  irrigated  land 
using  sutlaee-waler  supplies.  Icrnd  conservation  piastices 
would  also  he  applied  to  d.OOO  acres  ol  lederally  owned 
lands. 

Environmental  Enhancement  and 
Non-Structural  Measures 

I nviromnenlal  enhancement  and  non-siiucluial 
measures  included  as  a pail  ol  the  subhasin  liamework 
plan  include  sullicieni  walei  and  sewage  liealntenl 
lacihties  to  meet  luliiie  needs,  the  development  and 
managenieni  ol  S.l  OOO  asies  ol  land  loi  wildhie 
puiposes.  development  ol  thiee  lish  halcheiies  and 
impoundments,  and  the  development  ol  two  special  use 
leciealion  areas  and  .175  miles  ol  tiails.  Non-sirucluial 
measures  ate  Inniled  lo  Ihe  prepaialion  ot  114  llood 
ha/aid  lepoils  loveimg  sl.'.IHIll  asies  loi  llood 
plain  inaiiagemenl  puiposes  lahle  '('  suininaii/es  the 


Table  76  ENVIRONMENTAL  ENHANCEMENT  AND  NON  STRUCTURAL  MEASURES 
FRAMEWORK  PLAN  - MIDDLE  MISSOURI  SUBBASIN 


1 

l-i-aturc  ^ 

j 

1 1 

t nit 

Anmunis 

1 ^Hl) 

2000 

2020 

((  iimulativc  Above  C urrenO 

1 SVIkOSMI  SI  \l 

1 

Sew.t^’c  1 lejimeni  Pl.jnfs* 

Sunifter 

bio  ' 

: oo 

400 

Water  SiipoK  and  Irealinenl  1 

1.000  \|  \ K 

i 

j 777 

17  1 

1 isti  and  W ilillile 

Mana^feinenl  Areas 

1 1 .000  \( 

S') 

s \ 

S 1 

1 isli  Matt,  iieries 

Smnbei 

1 

7 

i ish  iinpoundinenis 

Suinbei 

1 

1 

1 

Spetial  Areas 

' Smnbei 

1 

> 

s 

flails 

Miles 

0 

77  s 

17S 

SOS  SI  Kl  < UK  \l 

1 IoikI  Plain  Mana^'eiiietil 

Area 

1 t.000  A( 

1 d 1 

bS^ 

HI  » 

1 ItMid  lla/ard  Keporls 

NiiinlK'i 

1 

74 

IM 

I liiiluiles  vvishitK  iil.Mils. 


£. 


IM 


om itoiinu'ul.il  .iiul  iu'ii  vliiii.lui.il  UmHiios  ot  ilu'  Mih- 
b.lMM  ll.lItK-Wi'lk  pl.lll 

Land  and  Water  Changes 

\l'l  '.Hill  IIM’  dl.injIC'.  lll.ll  MiHlllI  tl'sllll  llOlM  llic  l0l.ll 
Mibbasiii  li.iiiR'work  plan  .iio  shown  m ijbli’  77, 


W.ilcr  supply  sludics  iikIu.':iIi‘  a sircamilow  depletion 
ol  aboni  2 4 million  aere  teet  and  a juound-waler 
deplelion  ol  I W.OOO  aeie-leel.  (itound-w.ilei  depletions 
weie  estimated  to  a[i(iio\iniale  10  pereeni  ol  willi- 
diawals  and  lelleel  a leeonnilion  that  some  oullyiiifl 
.iieas  do  not  possess  till)  lediaijte  i.ip.ibilitv  lahle  7K 
piesenis  the  w itlidr.iw als  and  consuniplive  uses  ol  water 
lot  the  various  purposes  ot  the  subbasm  lianiework  plan 


Table  77  LAND  USE  CHANGES.  FRAMEWORK  PLAN 
middle  MISSOURI  SUBBASIN 


l^rirutpal  1 

* 

Net  1 ami  1 sc 

Changes 

I9hs-imn  1 

1 J9H0-2(MM)  ' 

[ 

2(MM)  2020 

! 1965  2020 

( HiousanJ 

\crcsl 

( topljiui 

•2.17 

•1,115  1 

♦ 7S4 

1 *1626 

< rupland 

421 

- 7SK  1 

1 i:i 

2. CIO 

1 (»rosi  .iml  VVoodl.imf 

411 

44 

<7 

121 

Kislurc  ami  Range 

1 14 

1 It 

o.s 

^22 

1 ranspnrialhtn.  Prhan.\  Muitl-up 

* ret 

• 1 t(, 

♦ 221 

* 4 2(t 

Olher  iKi\  1 \U|  \ Olher  I seM 

♦157 

♦117 

♦ ISO 

. 

VVaUr 

. __  I 

♦ 

♦ 297 

Table  78  - WATER  WITHDRAWALS,  DEPLETIONS.  AND  OTHER  CHANGES 
FRAMEWORK  PLAN  - MIDDLE  MISSOURI  SUBBASIN 


V\ithdrawals 

IX'pletums 

(irmi  nd 

1 

Surface 

1 

1 Ciround 

Surface 

Service 

I9S0 

2(HMI 

2020  I9H0 

2IMMI 

2020 

14X0  2(MKI 

2020 

1 

I9K0 

2(MNI 

2020 

|('umiilalive 

Alxive  C urrent 

- Ihousand  Acre-feet  Year) 

Irrigalion 

217 

755 

1.2K2  i 2.1 

41 

44. t 

22  7r, 

12X 

1 218 

770 

1.527 

\K\I  Kiiral  Domcsln 

l(> 

29 

48  1 109 

198 

^25  1 

2 1 

5 

S A 

40 

6 5 

1 hcrinal  Pi»vscr 

27. t 

560 

757 

14 

S4 

84 

1 IVCNtOL  k 

1" 

22 

4 1 1 2(, 

56 

95 

1 2 

4 

u 

7(, 

1 (2 

1 ami  ( onscrvjtion 

1 

47 

142 

2.tX 

4T 

142 

2.tx 

Wctlamls  1 ish  and  Wildlllc 

27 

41 

41 

27 

41 

4 1 

1 vaporalion 

i 1 IX 

212 

CC5 

1 IX 

212 

CC5 

I otal 

J 

L 

806 

l..t71  1 (,2.t 

1 ..'IMt 

2.2 .14  J 

1 25  XI 

1(7  , 

1 

I.'15 

2.422 

Costs 

I sliin.iles  ol  Inst  uisls  and  annual  opeialion.  main- 
leiianee.  and  replai  ement  eosis  weie  piepaied  as  shown 
in  ligure  I he  total  iiivestnieni  requireiiieiil  approxi- 
mates S2  2 billion,  with  S5b'l  million  and  Si. 4 billion  at 
the  I'bsO  and  2(KKI  heneli-niaik  yeais.  lespeelively . 
Annual  operation,  nianilenaiiee,  and  replaeenieni  costs 
would  iaii>!e  lioni  Sl7  S million  by  l'bsl)ioS74  million 
by  202(1 

I list  costs  were  also  dislrihiiled  to  each  lunclioiial 
leatuie  ol  the  subbasm  lianiework  plan  and  are  shown 
graphically  in  li);uie  40.  Ol  the  total  nivesinienl.  the 
largest  share,  S522  imllion.  or  24  percent,  would  he  bn 
recrealioii.  lollowed  hy  iriigalion.  land  conservation,  and 
llood  control  with  rec|uiiemenls  appioxntialitig  IK.  IS, 
and  10  percent  ol  the  lulal,  respec  tively 

III  oidei  to  relied  the  cosi-shaimg  lelalionships  ol 


the  subbasm  liamewoik  plan,  Inst  costs  were  luithei 
disaggiegated  to  rellecl  existing  legal  and  policy  con- 
siderations. Ill  tins  subbasm.  the  milial  I edeial  nivesl- 
nienl  would  be  about  Si'SI.S  million,  ol  which  S'i7  .1 
nnihon  would  have  to  he  reinibuised  hy  non-l  ecleral 
iiileresis  ovei  the  long  leini  and  S4'l  4 nnihon  would  be 
required  to  meet  imiial  cosl-shaimg  requiiemeiils 
Similarly,  iion-l  edeial  piogiains  would  liave  an  initial 
Hist  cost  ol  Sl,4(>')4  milhoii,  ol  which  S40K.S  nnihon 
could  he  borne  by  Federal  grain  and  assistance 
piogiaiiis.  giving  a net  iion-ledeial  nivesinieiil  ot 
Sl.tliiO'i  million.  On  the  basts  ol  initial  iiivestmciils, 
cost'  would  be  borne  4'»  percent  by  the  I edeial 
goveinnieiit  and  51  peiceni  by  iioii-Federal  inieresis  On 
the  b.isis  ol  net  costs,  the  lelalionship  would  be  44 
peicenl  I edeial  and  5(i  percent  non-Federal.  Distributed 
costs  logeihei  with  cosi-shaimg  rei|nnenieiits  aie  shown 
on  table  7'l. 
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Tdt)le  79  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY  MIDDLE  MISSOURI  SUBBASIN 


V'unctlOD  j 

Plan  features  With  Initial  Federal  Investeenl 

T 

Non*federal  Plan  features 

Total 

SpecU  tc 

Allocated 

Joint 

(Nun*  federal i 
Repayable  | coat-Share 

|Fed.  urants 

. Total  'a  Assistance 

T 

Local 

($  Hilllunsl 

(S  Nillions) 

Specified  Non-Fed.  and  Hoda. 

Fvt.  Ord.  Ualer  IrrlK*tion 

256.4 

256.4 

State  & Local  Kecreaclon 

I 206. 3 

82.6 

12).  7 

National  Kecreallun  Area  i 

Private  Land  Lonaervatlon  ' 

128.0 

164.0 

164.0 

Irrigation  Kehabilltacion 

Acccaa  ! 

1.1 

1. 1 

Refugea  | 

2.k 

... 

i 

Hat  cherlea 

Keeervolra 

' 

Water  Lontrol  and  Related  Land 

1 

Single  Purpoae  K.  C. 

4B.  7 

IS.') 

9.B  ' 

Other  Single  Purpose  Kea.  | 

■ 

1)5.6 

135.6 

Lrade  Stabilization  1 

142.9 

114.3 

28.6 

bank  Stabilization  ^ 

lb.  7 

IS.U 

7.7  < 

M.  P.  Keservoira 

4S0.  1 

020.  2) 

(129.6) 

(26.7) 

1 

Water  Lmality 

25.2 

Irrigation  ' 

42.2 

42.2 

Mai  1 

) 

Power 

Racreat ion 

146.  3 

32.2 

14.5 

Fish  and  Wildlife 

,2.2 

Flood  Control  I 

174.4 

Surface  Water  Irrigation 

20. b 

20.6 

20.6 

6..6 

64.5 

Croup  Drainage  '' 

.,0 

2.0 

2.0  I 

Public  Land  conservation 

.1 

.1 

1 

tnviron.  and  Non-St ructural  || 

i 

‘'ewage  Treataont 

1)1.0 

)9.  ) 

91.7 

Water  Supply  k Treatasnt 

1 

219.8 

109.9 

109.9 

Fish  and  Wildlife 

wet  lands 

Nanageaent  Areas 

25.  ) 

12.7 

12.6 

Fish  Hatcheries 

2.4 

1.2 

1.2 

Fish  lapoundaents 

.2 

• * 

.1 

Scanir  Rivers 

Trails 

1.6 

1.6 

Flood  Plain  Nanageaent 

2.0 

2.0 

101.4 

101.4 

Forest  Nanageaent 

Precip.  Nanageaent 

Totals 

700.9 

S21.9 

129.6 

97.) 

49.4 

1.469.4 

408.5 

1,060.9 

1965-2020  Total:  2,170.) 

lh< 
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Table  80  - FRAMEWORK  PLAN  FOR  1980  MIDDLE  MISSOURI  SUBBASIN 


- 

I 

Initial  First  Costs 

Annua/  Operation. 
Maintenance  and 
Replacement  Costs 

Han  l eaturv 

Desc  ription  and  FHirpose 

F'ederal 

Non-I'ed 

Total 

lederaJ 

Non-Fed 

lotal 

(S  Million) 

(S  I'hoiisand) 

Morj^rc  Rcscrvturs 

Sm^c-piir|x»se  Impoiind- 
mcnts 

Recreation  resenoirs  with  373.(MM)  acre- 
tee!  o!  storage. 

0 

42.1 

42.1 

0 

178 

178 

Mulliplc-PiirpKiNC 
Im  [xjundrncnts. 
Mj|ur  and  Minor 

21  impoundments  having  1.699.(M)0  acre- 
feet  of  storage  and  205  minor  rescTvmrs 
with  a capacity  ot  5^4.000  acre-feet  for 
water  quality,  irngation.  recreation, 
fish  K wildlife,  and  0ov)d  contri)!. 

16.S.5 

0 

165.5 

1.106 

614 

1.720 

Irrigation 

New  Systems 

Provide  239. (K)0  acres  of  irrigation 
suhbasin-widc 

0 

47,« 

47. K 

0 

2.392 

2.392 

( iroup  Drainage 

Provide  29.()(M)  acres  of  public  or  group 
drainage. 

0.1 

0.1 

0.2 

0 

5 

5 

LtK'al  riood  Protcciion 

( hannel  and  levee  improvements  involving 
146  miles  (or  protection  o!  Ida  (irove 
(built).  I Mra.  Mlantic.  and  Hastings.  Iowa 
and  Sherman  I leld  (Leavenworth),  Kans., 
agricultural  lands,  and  both  urban  and 
agricuRurat  areas  assoetated  w ith  wafer- 
shed  improvemenis. 

lO.S 

2.7 

11.5 

0 

252 

252 

(iradc  Stabilization 

1 .706  grade  stabilization  structures  for 
erosion  control 

24.9 

6.2 

11.1 

0 

155 

155 

Hank  Stabilization 

Hank  protcMion  on  the  Little  Siouv, 
Nishnabotna.  and  Hoyer  rivers  covering 
325  miles 

4 5 

19 

6.4 

0 

64 

64 

Keereation 

rhe  development  of  H9.000  acres  by  the 
State,  local,  and  private  sector  and  provid- 
ing 48  new  access  sites  to  existing  water. 

16.0 

24. K 

40,8 

0 

1.218 

1.218 

1 ish  and  Vkildlifc 

59.000  acres  for  game  management.  3 
refuge  additions,  one  new  fish  hatchery  , 
and  one  fish  impoundment. 

119 

9.5 

214 

11 

125 

118 

Vkater  Supply  and 
[ reatment 

ireatnieni  laiililK's  to  serve  229.(M)0 
people  and  development  of  individual 
supplies. 

.17. .1 

17.1 

74,6 

0 

7, .100 

7..100 

Sewage  freatment 

Lnlargement  of  1 18  secondary  facilities, 
additions  to  22  secondary  facilities,  and 
construction  of  16f)  new  secondary 
facilities. 

15.0 

15.0 

500 

0 

1,995 

1 ,995 

Land  ( onicrvation 

I. and  treatment  measures  for  1.491.000 
acres  of  private  land. 

.1X.5 

1H  5 

77.0 

0 

2.0<M) 

2.0(H) 

I lood  Plain  Management 

Preparation  of  22  Hood  hazard  reports 
covering  93. (KK)  acres  of  flood  plains. 

0.4 

IK.O 

1«.4  I 

10 

90 

KK) 

futal  1 

.124.9 

261.9 

588, K 1 

1.129 

16.408 

17,517 

164 


FIGURE  41 

MIDDLE  MISSDURI  SUBBASIN 

PRINCIPAL  WATER  CONTROL  FEATURES 

EXISTING  AND  1980  FRAMEWORK  PLAN 
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KANSAS  SUBBASIN 

I lie  Kaiis.i'.  Siibbasiii.  loealeil  aloiij’  llie  soiilhein  eiliie 
III  llie  basin,  eonlains  a loial  .nea  <>l  aboiil  (ill. 7(10 
sgiiare  miles.  Il  is  oblonj;.  iliaiiis  liom  wesi  lo  e.isl . ami 
li.is  a lenglli  nl  aboiil  ‘'00  miles  ami  a svullli  nl  .ibniil 
220  miles  Appinxiiiialel)  ‘bi  peieeiil  nl  ibe  aiea  is 
piivale  agiieiillnre  laml.  nl  ssimli  .ibniil  nO  peiei’iil  is 
ernplami  llie  mnie  impnilani  melinpniilaii  eenleis  .ire 
Inpek.i.  Salma,  ami  lawieme,  kans.  A pail  nl  llie 
kaiis.is  ( ny  melinpniilaii  aiea  is  Inealeil  m llie  planimiji 
area  llnwevei.  Ini  plaiiiiiiif!  piiipnsi’s.  llie  eiiOie  k.ilisas 
< ily  aiea  was  eniisuleieil  willi  llie  I nwei  Missniiii 
Siibbasiii 


Water  Resources 

llie  mean  animal  iniinll  laii^es  liniii  .ippin\mialel\ 
0 25  nl  an  meli  in  llie  weslein  pniOnii  nl  llie  siibb.isiil  In 
S melies  in  llie  e.isieiii  p.nl  llie  iinim.il  anmi.il 
pieeipilal inn  laiiiies  liniii  a liii;li  nl  abniil  .v'  melies  al 
(lie  inniilli  nl  llie  Kansas  Risei  in  a ln\s  v'l  abniil  In 
melies  in  llie  ilis  wesiein  Op  nl  ilie  siibbasin  Diniielils, 
Inin.iilnes.  Iml  ssimis,  ilnsi  sininis.  Ii.nl.  ,iml  inlense 
i.misiniins  enimnniiK  neem  nvei  nmeli  nl  llie  snbb.isin 

(iiniiml  ss.ilei  Is  a nu|ni  snuiee  nl  vs.Uei  suppK  Ini 
.i(’iknllnie  inmm ip.iliOes.  ami  imliisliies  I lie  ssesiein 
pnilinn  nl  llie  I'.Mii.  even  llinneli  M li.is  im'ie  einnml 
w.ilei  III  slni.ifie  lli.in  llie  e.isiein  pnilinn,  li.is  less  ii.ilin.il 


l(< 


K'cluitpc  hcoaiiM.'  Ill  low  picoipiuiMon  ;iikI  rolalivciy  high 
water  lo^^  liom  evapoliaiispiialion  However.  Ihe  hugest 
giouiul-watei  ai|iiilers  are  eoneentiated  in  the  western 
aikl  iiorth-eeiittal  portions  ol  the  hasin,  paitienlarly  the 
ilrainage  aieas  ol  Ihe  tippet  portions  ol  the  Smoky  Hill, 
Solomon.  Saline,  and  Kcpnhhean  rivet  basins,  wliieli 
have  III  excess  ol  175  tmHion  aeie-leel  ol  gioimd  water 
III  sioiage.  Ihe  yield  which  can  be  obtained  Irom  wells 
111  the  aiea  is  highly  vaiiable,  tanging  Irom  near  /eio  in 
limited  poilions  to  ovei  1.500  gallons  pei  nmuite  in 
some  areas.  Ihe  depth  to  water  also  vanes  considerably, 
bill  over  Ihe  larger  portion  ol  Ihe  area,  water  levels  aie 
50  to  I SO  leet  below  Ihe  land  siirlace 

\iioihei  major  unconsolnlaled  atpiilei  is  lonnd  m Ihe 
big  blue  Kivei  basin  m Sebiaska  Ihe  gromid  walei  m 
storage  is  esiimaled  to  be  JOO  million  acre-leel. 
(leneially.  the  depth  to  water  below  laiul  siirlace  ranges 
Irom  50  to  dIMI  teel.  and  wells  that  penetrate  more  than 
40  leet  ol  salinated  sand  and  gi.ivel  will  yield  Irom 
about  400  to  as  itiiich  as  d.OOO  gallons  per  miniile  Water 
levels  are  dechmiig  in  scriam  localities  where  large 
ainouiils  ol  water  are  wilhdiawn  lor  iirigalion.  In  .ime. 
siiili  ground  water  mining  will  exhaust  the  aijuiler’s 
storage. 

Ihe  alliivium  in  the  valleys  ol  many  ol  Ihe  largei 
streams  consists  ol  uiKoiisohdaled  deposits  ol  sand  and 
gi.ivel  which  are  i|iiile  permeable  and  yield  water  to 
wells  in  excess  ol  1,000  gallons  per  iiimule  in  some 
.iiejs,  however.  Ill  areas  where  these  deposits  consist  ol  a 
licleiogeiieoiis  imxliire  ol  liiiei  plastics,  well  yields  are 
rm>h  lower  Ihesaluialed  thickness  and  ihe  i|uantily  ol 
wjici  III  storage  in  these  alluvial  deposits  are  not  great  m 
anpaiisoii  with  Oral  ol  the  ma|oi  ai|uileis  m the 
I' in  pall  ol  the  b.isiii.  I hese  llooilplam  deposits 
I'jhK  .oiii.iiii  III  excess  ol  t>  millioii  acre  leet  ol 
. I'i>  m.i|oi  liver  valleys  wilh  siihslaiitial  yield 


capacities  include  the  Kansas,  big  and  I itlle  blue. 
Republican.  .Smoky  Hill,  Saline,  and  Solomon  rivers. 

Ill  l‘)(i5  there  were  40S  municipalities  in  the  sub- 
basin.  and  .MS  provided  public  water  systems  serving 
about  Iwo-lhiids  ol  the  I'hiO  populalioii.  There  were 
2.M  public  sewerage  .stems  Ol  these.  |0S  provided 
secondary  Ircatiiient.  R)  provided  pimiary  ireatmeiit, 
and  only  5 provided  no  iiealmeiil  ol  wastes,  [hese 
systems  reduced  waste  loads  to  the  streams  ol  the 
suhhasm  by  about  55  percent,  liorii  1.2  million  to  about 
O.b  million  population  equivalents. 

Most  ol  the  nidiisirial  organic  wastes  are  treated  by 
the  municipal  waste  liealment  plants,  but  even  so  large 
quanlilies  ol  industrial  wastes  are  discharged  without 
adequate  Irealmenl. 

About  Ib.OOl)  acie-leet  of  water  are  diverted  for 
cooling  at  thermal  powei  geiieralion  stations.  No 
thermal  problems  exist  since  most  power  plants  employ 
cooling  lovveis. 

I here  have  been  pollution  problems  resulting  from 
industrial  spills  and  improperly  handled  wastes  Wastes 
Irom  oil  and  gas  fields  are  imdei  sliicl  surveillance.  Oil 
lield  wastes  in  this  area  are  exceptionally  high  in 
chlorides  and  sullales.  Othei  pollulaiils  in  order  of 
impoilatiee  are  livestock  wastes,  sill,  nulrieiits.  and 
pesticides,  all  ol  which  aie  associated  with  lecently 
developeil  aninial  leedlol  opeialions  and  Irom  land 
surface  drainage  duiiiig  periods  ol  lainlall  One  ol  ihe 
most  severe  problems  m many  areas  ol  Ihe  Missouri 
River  basin  is  the  suilace  luiioll  lioni  livestock  leedmg 
operations.  Ihe  .Stale  ol  Kansas  has  enacted  legislation 
to  reduce  and  control  existing  waste  loadings  to  the 
slieams  Irom  livestock  leedei  operations 

Ihe  dissolved  solids  conceiiliation  m the  siteamilow 
leaving  the  siibbasm  averages  .ihoni  iiig/l  [here  are 


4 


in.iii>  liK'.iUoiis  williiM  iIk’  Mil'h.isin  wIick-  IIr'  iimkoii- 
Ii.iHon  IS  imuli  liiiilici  ;iiiil  s'rmios  ;i  |nohk'in  in  iisi'  ol 
llic  w.ilci  iliis  IS  maiiiK  Ironi  sjli  (nikiu|is  Ki'scivmi 
s|oi,ii;c  icciil.iluiii  has  iiiaslc  sonic  iiiiality  inipiovcmcnl 
III  llic  lovsci  Kcpiil'lisaii.  Siiiokv  Hill,  .mil  Kansas  nvcis. 
I lie  ilissolvcil  soliils  conccnl lalion  ol  the  slicainHow 
Icavini’  tile  siihhasin  is  inllneneeil  hs  llie  leliiin  llous 
lioin  I .^O.t.UUO  aeies  ol  iirii;alion  aiul  nninieipal. 
ninnnp.  and  iiulnsliial  uses. 

I’ollnlion  alleellne  lislieiies  e\isls  along  appiosi- 
inaleK  .'Utl  miles  ol  siieains  liiigalion  dewaleiing  is  a 
piotilem  along  l(0  miles  Indiisliial  and  agiienllmal 
pollnlion  also  degiades  [lie  si  teams.  Complellon  ol 


seveial  laige  niiilli  ('iiiposi'  dams  in  llie  lowei  Kansas 
Kiu't  sniiliasm  will  signilii.miK  lediRe  llie  suspended 
sediineni  level  ol  llie  Kansas  Kivei  M.magenieiil  and 
opeiallon  id  Iliese  leseivoiis  lan  he  an  inipoilani 
I onli ihiilion  to  impioving  lislieiies  m Inline  vears 

Flood  and  Erosion  Control 

I he  esislmg  llood  and  eiosion  eoiiliol  pio|eels  ate 
snmmaii/ed  in  lahle  ^ I With  llie  exieplion  ol  the 
leseivoiis  and  watershed  pio|esls,  these  impioveinenis 
are  piiinanly  single-imi pose  in  ehaiaslei. 


Table  81  - EXISTING  FLOOD  AND  EROSION  CONTROL  PROJECTS  KANSAS  SUBBASIN 


type 

Ni). 

1 evoes 
Channels 

1 olal 
Storage 

- - - T 

\rea 

Ln  (tee  led 

Annual 
l>a  mages 
I*revenletl 

(Miles) 

(I.U(K),M) 

(I.OIM)  U ) 

(SI.IKMb 

M.ijor  KcM-TVturs 

17 

S.72'1 

742 

.'(•.2nu ' 

1 pstrcani  Watershed  Proieits 

2X 

124 

1.7211 

1 looki  KeljrditT^ 

424 

240 

^ irado  Slahili/.illon 

III 

100 

Levees  and  { hatinels 

14 

IS5 

.17 

0.S50 

•huliJilis  I'rovotilcil  m iIk-  1 ovm‘I  Missouri  Suhh;isiii. 


Io|K-ka.  Kansas  Is  I’rolceied  I rom  l loiKling 
By  This  I’mjeel 

There  arc  approxim.ilely  J.driJ.IIIKI  aeies  ol  llood 
plain  lands  m the  subhasin,  ol  whieh  ahoul  7-4J.III)ll 
aues,  or  II)  |HTeenl,  aie  pioleeled  to  some  degree  hy 


one  Ol  mine  ol  IS  ma|oi  llood  eonliol  reservoiis  Ihe 
leseivons  essenlialU  ehnimale  Hooding  m aieas  |usl 
helovv  then  lespeelive  dams,  hiil  are  piogiessiveU  less 
clleelive  downslieam  due  to  the  llood  ■|'lodiiemg 
eapahihly  ol  inleivemng  diamage  .iieas  I oeal  llood 
eonliol  piojeels  at  Salma,  Manhalian.  Topeka,  and 
lawienee,  Kans,.  opei.ile  m eoiipiintion  with  npstieani 
reseivoiis  lo  piovule  a high  degiee  ol  pioleetion  to 
ahoul  .IJ.OIH)  acres  ol  liigliK  developed  uihan  .iieas  In 
addilion.  'S  Ollier  piojeels  jiiovide  vaiving  degrees  ol 
inoleelion  lo  IJ'LOOd  acres  ol  llood  j’lain  lands  along 
oilier  slieams.  iiiehiding  seveial  uihaii  eonmiumlies. 
These  range  Irom  smgle  pur|vose  local  llood  pioleclion 
jiiojeils  lo  waleished  piojeels  which  mav  he 
mullijile-jmipose  m iialiiie  hiil  aie  rel.ilivelv  local  m 
scope.  I ocal  mieiesis  have  coiisiriicled  inaiiv  levees, 
channel  impiovemenis.  and  small  leseivons  which 
provide  varying  degrees  ol  lloml  jvioieclion  lo  hmiliil 
areas. 

In  the  ahsence  ol  exisling  piojeels,  the  avei.ige  .mmial 
llood  damage  would  .imouni  lo  S 1||,.LS'),IH)II  I he 
lajvahihly  ol  cMslnig  piojeels  reduces  the  residual 
damage  lo  S I '»,b  1 1 ,1)111),  which  is  ,i  leduelion  m llood 
damages  ol  .15  jieiceni  under  einieni  condilions. 
Bec.mse  Ihe  larger  cilies  and  in.iiiy  sin.illei  comnunniies 
wilh  severe  llood  d. image  jvoleuli.il  jvieseniK  eiijov  ,i 
high  degiee  ol  pioleclion,  the  dam.ige  m uih.ni  aie.is 
.icconnis  loi  only  .ihoul  li  j'eiceni  ol  ihe  lol.il  iesidu.il 
d, image 


Slio.iml'.mk  ciiiMoii  l^  i.‘\lcnsivi.'  iii  llio  sulib.isiii.  hul 
llic  i.ilCN  ol  oiosioii  ,iu'  muilfi.iii'  III  Milk],  willi  .ihiml 
Ul  li.mk-mili.’'i.  I'l  iiiu'  poiii'iil  III  llio  oxislin^  !.li.iiiik'l 
I'.iiik^.  h.\i.'i\iim  M'lunis  aiiMoii.  Xvaa^o  amui.il  Ihsm's 
lino  III  NlK’aTiibaiik  oruMiiii  aic  L'sliiiiali'il  In  bo 
VI  .'.S"’ 01  111  llio  niii'i  NO\oio  pii'l'loiil  al  plo^onl  i' along 
llio  Kaii^av  Kiioi.  \\lioro  llioio  aio  abiuil  V()  milo'.  ol 
ailooK  oHuling  si toainbaiik . 


Sircambank  trosion  Is  kxlonsive 


(iiillv  oroMiiii  ami  sliaiiiiol  ilograJiilg  aoouiinl  loi 
niosl  ol  Ibo  lainJ  dainago  in  llio  snbbasin.  ami  land  valnos 
aio  high  onungh.  in  main  oasos.  In  |iisiil\  sirnoinral 
iroalmonl.  Many  local  areas  have  signirioanl  gnily 
orosion  piobloms  ulnoh  arc  mil  ol  a si/o  and  sovonlv  lo 
|us!il\  pio|oo!  aollon.  I loalinoni  ol  snoh  piobloms  is 
jooomphshod  by  individnal  owners  with  hodoial 
loolmioal  and  oost  shaimg  assislaiioo  Aboni  .',400  acres 
are  damaged  each  year  by  voiding  and  dopiooialion  ol 
gullies  sovoio  onongh  lo  oonsidoi  piojoel-Iypo  aolion. 
llio  avoiago  annual  damages  are  osinnalod  lo  bo 
sl.U75.UUl). 

Water  Supply 

Agiionlliiio  IS  by  lar  the  largosi  user  ol  waloi  in  iho 
subbasm.  pinnatily  lor  itiigalioii.  and  lo  a iiinoli  lossoi 
oMonl.  hvosiook  Uses  Ol  iho  oslimalod  d.X  million 
auo  lool  used  annnally  m |U(i5  loi  iriigallon  and 
hvosiook.  some  v5  potooni  was  lioni  gioniidwaloi 
soiiuos.  ( )lhoi  Uses  snoh  as  nuimoipal  indnsiiial.  sopaialo 
mdiisinal.  nmioral.  and  rnral  doinoslio.  are  also  supplied 
piimaiily  liom  gronml  waloi  Only  cooling  watoi  loi 
powoi  gonoralion  pi, mis  has  ils  laigosi  poilion  supplied 
by  siiilaoo  waloi 

Mimioipal  and  mdnsliial  waloi  demands  woio 
oslimalod  lo  have  amoiiiilod  lo  72.UUU  aoiolool 
aninially.  m l‘>i.5  Approximaloly  Iwo-lhnds  ol  Ibis  was 
supplied  by  ground  w.iloi  Kiiial  domoslio  waloi 
domands  tiiironlly  .ivoi.igo  t().()(Hl  aoio-lool  .iniinally . ol 
whioh  over  ui)  poiooni  is  lioni  gioinid  w.iloi 

Sopai.ilo  indiislti.il  domands  .imoiml  lo  W.IKIII 
aoio  tool  .iniinally.  HU  poiooni  siipphod  by  gioimd  waloi 
While  lood  piodiiilion  and  piooossiiig  .no  nnpoitaiil  in 


Mils  wheal,  lood  gi.im.  .nid  hvosloik  piodming  siib- 
logion.  ihov  ilo  nol  loipmo  l.iigo  anionnis  ol  waloi 

Iho  ninioi.il  imhisliy  ml.  gas.  ami  coal  prodnolion. 
aiul  s;md  and  gi.ivol  oporalions  uses  an  avoiago  ol 
U.UUU  aoio-lool  ol  w.iloi.  .S')  poiooni  ol  Mils  supplied 
Iroiii  giound  waloi.  Ihoinial  powoi  plains  oniionlly  use 
some  I 'kUUU  aoio-lool  .nnnially  loi  ooohiig  pin  poses. 

( niionlly,  54.UUU  aoio-lool  ol  waioi  are  loopiirod 
.iniinally  loi  iho  2.7  million  head  ol  oalllo.  1.2  million 
head  ol  swnio.  .I'lU.IIUli  head  ol  sheep,  and  poultry  in 
llio  subbasm. 

Electric  Power  Generation 

ll  Is  oslimalod  Mi.il  In  I'lbs  iho  subbasm  required 
aboul  4.2  billion  kwh  ol  olooliio  power.  To  moot  this 
loqiiiromonl.  appioxnnaloly  billion  kwh  wore 
gonoralod  williin  Mio  subbasm  and  Mio  roinamdor 
sup|)liod  by  inipoils.  rhornial-olooliio  ('lanis  aooouni  lor 
ovoi  ')'•  poiooni  ol  Mio  siibbasln's  gonoralion.  The  annual 
oondonsor  cooling  water  ioi|unoinonl  is  ostimatod  lo  ho 
,tb.S  Miousand  aoio-lool.  Ilowovor.  iho  cooling  water 
oonsiimplion  is  oslimalod  lo  bo  only  5 ihonsaiid 
aoro-looi. 

Fish,  Wildlife,  and  Recreation 

I’laotioally  all  ol  iho  ,','7.UUU  acres  ol  water  area  m 
the  subbasm  is  valuable  lo  lish  and  wildiMe.  llio  45. UK) 
acres  ol  watoi  and  wetlands  primal ily  devoted  to  fish 
and  wildlilo  uses  aio  m (uihlio  owtiorship.  Water  ooii- 
snmpllvoly  used  as  smglo-pui pose  lor  fish  and  wildlile 
lolals  about  1 4..t7U  aoio-lool . 

I xooss  rislimg  oppoitnnity  is  rapidly  dniimishmg  as 
domands  for  fishing  iiioro’aso.  Although  some  ro.sorvoirs 
ind  stioams  offoi  good  qiiahtv  fishing,  much  of  iho 
fishing  IS  ol  niodiooro  lo  Ian  quality.  I hero  are  nmo 
losorvoiis.  having  72.‘)‘HI  snilaoo  .lores,  that  aio  ooii- 
sidoiod  Class  2 Islatowido  iinpoi lailoo I.  A lolal  ol 
I4h,7')U  .lores  ol  losorvons  .md  ponds  piovidos  the  bulk 
ol  iho  siibbasiii's  fishing  oapaoily  I lioio  aio  no  iialiiial 
lakes  III  the  Kansas  Kivoi  Subbasm.  The  osimiatod 
domaiid  lot  fishing  is  longhly  H2  poiooni  ol  the  piosont 
o.ipaoily.  Ilowovoi.  aoliial  use  is  only  4(>  poiooni  ol  the 
oapaoily  booaiiso  ol  the  pom  dislnbulion  of  fishing 
oppmtunily . 

(mod  hunluig  opportunilios  aio  piovidod  m 
nunioious  aioas  Door  .no  soniowhal  nndoi-nlih/od  snioo 
Kans.is  li.is  only  looonlly  log.ili/od  dooi  luinimg  Small 
g.iino  piovidos  the  bulk  ol  the  hnntuig  In  some  .iioas. 
pho,is.uils  .md  quail  popnlalions  piovido  voiy  good 
Inmiiug.  W.iloilowl  piovido  modoialo  amoniils  ol 
hunimg  oppoilnnilv  Iho  piosont  doni.md  ol  2,4'(i,UUU 
htmtot-days  is  loughly  2'*  poiooni  gio.iloi  Mian  iho 
piosoiil  o.ip.ioity  ol  I .H74.UUU  liunloi -d.iy  s lho|'iosonl 
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um-  >'l  I ,,'74.11(1(1  liu(((ci  il.is  s appuMi  ln.-'  dk'  (i,’m>(i(ii.'s' 
v.ip.(i.'i(\  to  Mipplv  "'pooir' i|i(.ilK\  sport  litiiitniu. 

\ miitti'L'i  ol  \ L’di'i.il  K'soruHis  loc.itfil  on  iiU|or  ii\ci 
s\  sterns  rrr  tire  sotrllre.rsterrr.  serttr.rl.  .rrrd  rrorllrkesierrr 
portrmrs  ot  tire  strbl'.rsrrr  oiler  a seetnttre  .rlnrrnlarree. 
tUorrjili  (rrth.ri.rrr^ed.  ilrsirrbrrtrorr  ol  aler -or  rerrlej 


reetealrorr  opporltrrrris , wirrie  lire  prarrie  larrilsiape  rs 
l(rt:lrlri;lrled  l'\  lire  ['leserree  ol  rrr.tirv  Irrslorre  arnl 
arelreolopii.  sries  ilr.rl  lesirl\  to  the  eaiK-ila\  prorreer  and 
Irrdrarr  lrrslor\  ol  (Ire  area  Mrirlars  orripirsis.  rnrise'rirris. 
arrd  (Ire  lernanrs  ol  Irulr.irr  eirll  rrres  ^rrrrlnrre  sv  rllr  lanrorrs 
errnpr.nri.  eallle  .rrrd  I'irrrs  I \press  irarls  lit  rrrirreiie  Ibe 
iirrlrnrried  vaealrorier  ,rrnl  Iravcler. 


.Sailboalinj;  llliistrrtlos  A Keerealiiinal  Use' On  KeseTsoirs  In  I Ire  I’lains  Areti 


Slale  .rnd  loiallv  adririnrslered  reere.rlioir  .rreas  reeerve 
lire  Ire.rvicsl  use  arrd  .n.r.orirr(  lor  al'orri  44  pereerri  ol  lire 
lirlal  reerealrorr  land  .rrrd  u.rler  \ larpe  pioporlrorr  ol 
Stale  laeilllies,  rnJiidiir^  I'.rrks  .rinl  reuealion  .rreas. 
s|ieei.rl  rise  are.is.  .rnd  Irslrrrrji  .rml  lrnnlnr(l  areas,  are 
Irnaled  at  .rnd  iiiilnde  prir|esl  l.riids  assoei.rled  vvrlli 
I edeial  resetvrrirs  I oe.rl  |i.tilss  are  very  niipoil.ini  to 
lesrdents  irl  lire  strhl'.rsiir  .rrrd  strpporl  rrrlensive  use. 
.illlion[!lr  drey  Intnisir  a relalively  small  atnoiml  ol 
developed  .riid  irndeveloped  l.rird 

Kesiileirls  .tevoirirl  lor  ahorrl  ”ri  peieeni  ol  lire  loi.rl 
I .tierrialeil  rev  realrorr  derr laird  Most  iriinisls  pass  tin onj;|i 
die  .iie.i  r.illiei  r{iiukly  and  have  a liniiled  ellesl  on  lire 
ieiie.ilion.il  resoiiiies  However,  "ne.iihy  noniesidenis 
iie.ile  .1  loiisiilei.ihle  iinp.nl  on  lire  easlein  eiiil  ol  (Ire 


siilib.isni  III  bodi  Kansas  and  Nebraska  lire  l'i('S 
ealetd.ileil  ileniand  in  aeliviiy  days  lor  eielil  ol  die 

piiinaiy  lesie.ilion  .letiviiies  is  esiinialed  lo  be  44 

iillllitin  .islivily  days. 

\v.iii.ible  niloiin.ilion  shows  ih.ii  there  are  modeiale 
lo  iiiodeialely  severe  shoil.iftes  ol  i.|iiahty  e.iint'iiii;. 
sij’lilseeinp.  iialuie  study  . boaliirvi,  and  pisineknir; 
laeilllies  .rnd  I'lipoiininties  m some  aie.is  Kelalivelv 
iniiior  slioilaj^es  e\isi  b>i  svv  imminp.  Iiikmp  .rnd  lulinp. 
.Hill  other  l.isihties  ,ind  oppoilnmlies  lire  easlein  pails 
ol  lire  snbbasin.  es(iesi.illy  die  iioi Iheasiein  i|iiailei. 
lepiesenl  die  areas  ol  piealesi  eiiiienl  need  lire  liliie 

Kivei  di.iin.ipe  in  Nebi.iska  is  es|>eei.illv  shoil  on 

vvaleibaseil  oppoiliinilies  lesser  .iieas  ol  shoiiape 


ittLldili'  iiilu’t  poj'dijiltiii  ^enters  .iiul  /itncs  IidiiIi.'i dij: 

dU|i'i 

Land  Conservation  and  Drainage 

( diKMilK  2','  Mdlliod  .iircs  ot  llu'  piiv.iicK  o\\  dOil 
l.duK  di  the  sdbt'.iNdi  .lie  iiscil  loi  eio|'  pioddelu'ii.  I vii 
milld'd  .Kies  .lie  iiseil  tui  p.isliiie  ;iik1  laiige.  5'l7 
lliiuis;iiui  .iiies  .lie  in  loiesi  .iiul  womllaiKls.  552 
llioiis,iiui  aeres  aie  in  olliei  aidieulliiial  uses,  aiid  one 
lIuHisaiui  aeres  aie  in  lu'iiaeitedlliiial  uses,  \boul  1 .7 
imllion  aeies  ol  eu'plaiul  aie  iiiigateii  aniuially  .\ppioxi 
malels  (sO  llniiisaiiil  aetes  ol  I edeial  land  are  used  lor 
.leriedllilial  pnipiises.  4''  ihoiis.ind  aie  j;ia/ed,  and  20 
lliodsand  )iiodnee  loresi  piodnels.  An  addilion.il  2 1 
ihonvind  aeres  ol  I ederal  land  are  used  lor  non- 
Jiuieuluiial  purposes. 

Ol  llie  22  million  aeies  used  loi  eriipland.  lO.'i 
million  aeies.  oi  X'l  pereenl.  are  suilable  lor  sustained 
eulliralion  willi  proper  niaiiaiieinenl  and  eonservalion 
measures.  Ilie  reinainiiii;  2.5  million  aeres  ol  eroplaud 
are  not  suitable  lor  eoiilinuous  eullivalioii  wiilioiil 
suslauunp  damage  lo  the  sod  resourees.  Conversely, 
about  '<00  tlious.ind  aeres  ol  pasture  and  range  are 
pliysiealK  suitable  and  ean  be  used  loi  sustained  erop 
produetioii  esitli  proper  management  and  eonservalion 
measures. 

Wind  and  walei  eiosion  seriouslv  alteel  lands  in  the 
siibbasdi  ntroiigh  tlieir  own  eltorts  and  willi  I ederal 
teelimeal  assisiaiiee  and  eosl-sliaiing  available  lo  them, 
llie  owneis  and  operators  have  installed  adegiiale  eoii- 
servalion  treatment  and  management  on  I4.5  million 
aeres  ol  the  private  agrieulltiial  lands  Management-type 
piaeliees  on  I2.‘<  million  acres  and  ineeliaiiieal  or 
vegelalive  Is  pe  piaeliees  on  I I million  aeres  .ire  needed 
to  provide  adequate  levels  ol  eonservalion  liealment  and 
inanagemertl 

On  ledeialh  owned  laiiils.  I,?S  llioiisaiid  aeies.  oi  4') 
peieein.  aie  eiitienlly  adequalely  liealerl  and  managed 
lire  lernaming  1 44  lliousand  aeres  m lire  subbasm  need 
impioved  soiisi'ivalion  iiealiitent  and  management  lor 
sustained  use  willioul  deteiior.illoii. 

I here  are  approMinalely  I million  aeies  ol  agii 
eiilluial  land  m the  subbasm  subieel  lo  excess  walei 
problems.  ( urienlly.  442  lliousand  aeres  oi  eioplaiid 
base  been  provideil  with  .ideqiiale  drainage.  Ol  ilie 
remaining  HX|  i|ioiis.iiid  acres  ol  l.md  siib|eel  to  excess 
walei.  'Oil  lliousand  aeies  are  considered  poleiili.illy 
^ullable  and  leasible  to  drain  \boul  -lO  pereenl  ol  tins 
aiea  is  eiiirenlls  eullivaled  anil  eriiienl  use  would  be 
mipioved  by  allowing  imiely  oper.ilions  An  .iddilioiial 
I5I  lliousand  .Kies  ol  pasiiiie  and  i.inge  and  !2 
lliousand  .Kies  ol  loresi  and  woodland  are  siib|eet  lo 
problems  o|  excess  water  and  are  suitable  loi  eonveision 
lo  ciilliv.iled  uses  Approxiin.ilely  I42IIOO  acres  will 
reijune  pio)e.  I type  me.isiiies  lo  remove  excess  w.ilei 


About  5 II  lliousand  aeres.  or  42  percent,  ol  the  land 
willi  excess  water  problems  are  eonsideied  mleasible  lo 
diam  Ol  tills  total.  lOI  lliousand  aeies  are  eurteiilly 
used  loi  eiopland  and  should  be  converted  to  nonetop 
uses.  I Ins  and  the  lemamdei  should  be  used  loi  grazing 
and  svoodlaiids  and  niaiiaged  lo  utilize  its  naliiial  value 
as  w ildlile  habitat. 

Planning  Objectives 

.As  with  all  subbasins  willnn  the  region,  much  ol  the 
produce  ol  lire  subbasm  is  sold  outside  and  a large  pait 
ol  Its  purchases  are  made  Iroin  outside  ol  the  area.  Ihe 
ruture  economy  will  be  shaped  m a large  part  by 
developments  m technology  and  expanded  market 
outlets. 

The  eurieiit  economy,  largely  agriculturally  based,  is 
III  a period  ol  liansition.  I xpansion  and  giowth  ean  be 
measured  by  increasing  population,  urbanization, 
mdustiialization.  and  pioduelivity.  Although  relatively 
less  inipoitant  than  2 decades  ago,  agriculture  continues 
to  contribute  a large  share  ol  the  wealth  and  income,  as 
well  as  conliibuling  direclly  lo  the  growth  ol  related 
agricultural  business  in  the  subbasm. 

Considerable  development  ol  land  and  water  re- 
sources. most  ot  which  is  multiple-purpose,  has  already 
taken  place  m the  subbasm.  Stoiage  capacity  m 
reservoirs  approximates  4 million  acie-leet.  lands 
iirigated  total  1 .7  million  acres,  and  Hood  protection  is 
available  to  over  hOU.OOtl  acres.  In  view  ol  lire  extensive 
water  resource  development  that  has  taken  place,  rormu- 
lation  ol  a Irainework  plan  lor  this  area  is  based  on 
existing  piojects  loiming  the  nucleus  ol  Ihe  lulure 
program  that  must  relate  lo  the  developments  m place, 
(ienerally.  luilhei  coiiltol  and  development  would  be 
aimed  at  supplying  tlie  expanding  water  needs  ol  urban 
coimnninlies.  luilhei  control  ol  high  llows,  extensive 
use  ol  ground  water  lor  iiiigalion  (especially  m Ihe 
western  poilioii  ol  the  subbasm  I.  the  regulation  and  use 
ol  suilace  water  in  some  areas  to  assist  m stabilizing 
gionnil-walei  levels  and  susl.mimg  and  enhancing  iiriga- 
lion.  and  such  eiiwioiiineril.il  eiiharicemenls  needed  lo 
assiiie  good  walei  quality  and  leciealional  oppoilumlies 
lo  the  lesidenls  ol  the  aie.i 

The  piimary  goals  lor  planning,  iheteloie.  ate  to 
suppoil  the  water  and  laud  needs  m lelaiion  to  the 
expanding  uiban-mdustiial  lequiremenis.  luithei  miensi- 
lication  ol  the  agricultural  production  ol  the  rural  areas, 
and  enhancemenl  ol  the  enviionmenlal  chaiacletislics  ol 
the  subbasm  Iheie  are  hnnied  alteinalives  lo  meet  these 
goals  Allern.itives  generally  concern  lelalionsinps  ol 
various  leservon  systems  lh.it  alleci  water  availability 
lot  the  systems  lo  operate  elleclively.  I hese  were 
considered  duiiiig  plan  loriniilalion.  and  screening 
techniques  were  used  lo  develop  systems  that  can  be 
opeialed  loi  the  intended  puipows 
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Specified  Non- Federal  Programs  and 
Modifications  of  Existing  Developments 

\s  ol  abcnil  1 .44‘).()0()  jcri's  were  inljialed 

Iroin  gromul-waler  Muirees,  Over  lire  proieetion  period 
(llirii  dOdO).  imgalioM  Irom  lire  ^ame  soutee  Iry  (lie 
(irivale  seeloi  is  aiitieipaled  to  jirovide  an  addilioiial 
I.X'IS.OOO  aeres  ot  iiiigaled  land,  lluniph  d(r4,()0(l  aeres 
ol  piescnily  irrigated  land  may  be  eonveiled  to  giavily 
serMee  nndei  the  lians-basin  diversion  potential  as 
disenssed  later.  \s  in  tlie  other  siibbasins,  reeieational 
developinenl  by  the  .State,  loeal.  and  private  seetors  ts 
projeeted  at  lates  to  meet  mdieated  demands,  and  land 


eonservation  |iiogranis  will  eontmiie  at  about  the  same 
rate  as  m the  past.  Uy  dOOO.  improvements  to  e.xistmg 
iiiigation  systems  slunild  he  started  as  an  economic 
ellieiency  coiisideiation.  In  the  near  Inlure.  Kid.nOU 
acie-leel  ol  Hood  storage  m kanopolis  Reseivoii  on  the 
Smoky  Hill  Kivei  should  be  reallocated  to  meet  muni- 
cipal. iiulustiial.  .nid  iirigation  requirements,  fins  would 
require  a modil’ication  ol  the  outlet  works.  Additional 
access  to  existing  developments  can  also  add  to  the 
recreational  oppoitunities  ol  the  subbasin.  I liese 
leal  tires  ol  lire  subbasm  liamework  plan  are  summari/ed 
III  table  S2. 


Table  82  SPECIFIED  NON  FEDERAL  PROGRAMS  AND  MODIFICATIONS  OF  EXISTING 
DEVELOPMENTS,  FRAMEWORK  PLAN  - KANSAS  SUBBASIN 


1 

Amounts 

lealure  | 

Unit 

19X0  ’ 

' 2000  1 

2020 

S)M(  II  II  h \<)\-l  1 1)1  K\l  l»K(HiKAVtS 

(('umuiative  Above  Current) 

Pfiv.itc  (tround-s^jtcr  Irrigation 

1,000  ,\( 

650 

1 1.0S4 

1.X9X 

Slate.  1 OL.il.  and  Pnvatt.  Recreation 

1.000  AC 

‘)l 

160 

244 

Private  ) and  ( onservation 

MODIl  l(  AIION  Ol  I XISriNd  l)l  VI  I OPMl  N TS 
Irrigation  System  Improvements 

1.000  AC 

5.035 

10.700 

I5..4tm 

Ditch  ( onsohdatii)n 

Miles 

0 

0 

s 

Ditch  1 ming 

Miles 

0 

393 

7X9 

Drainage 

1.000  AC 

0 

4 

5 

Heservanrs 

1 ,000  At 

162 

162 

1X2 

lishmgit  Kecreation  .Access 

Niinilier 

35 

60 

75 

ketuge  Additions  | 

j Nuiiiher  ^ 

■) 

*■  1 

4 

X 

Water  Control  and  Related  Land  Development 

Walei  and  related  land  development  leatures  ol  the 
subbasm  liamework  pi. in  were  liiinuilated  in  response  to 
the  objectives  and  conditions  previously  outlined . Iliese 
leatures  are  summari/ed  in  table  H.T 


The  surface  water  conlrol  leatures  of  the  total 
subbasm  liamework  plan  include  l,25S  multiple-purpose 
reseivoiis  pioviduig  a total  stmage  eapacitv  ot'(i..MI  .0011 
acre-leet.  Ol  Ibis  amount.  4.2't.s.lKH)  acre-feet  would  be 
developed  in  15  reservoirs  liavmg  individual  storage 
ca|iacities  greater  than  25.000  acre-teet.  and  2.04S.000 


Table  83  WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT.  FRAMEWORK  PLAN 

KANSAS  SUBBASIN 


A mouniN 

feature 

(nil  ' 

. I 

I9S0 

2(KK) 

2020 

(Cumulative  Above  Currenll 

SI  RI  A(  1 V^AII  R ( OMROi 

Slufage  * 

1.000  Al 

2..TU 

4.454 

X.47X 

1 ucal  Protei  tion 

Miles 

79 

2XX 

.480 

hank  Stat)ili/ation 

Miles 

71 

211 

2X2 

( fiade  Sljhili/ation 

SlriK  lures 

21 X 

249 

.Vt2 

LAM)  Dl  VI  1 f)PM|  M 

ReireaMim.  1 isli  arui  \Sildlite 

1 .000  A( 

75 

1x4 

255 

(iroup  Drainage 
Surlate  Water  Imgation^ 

1 ,000  A< 

1) 

H 

.lx 

1 ederal 

1.000  \( 

X7 

170 

2.12 

N<»n-I  ederai 

1,000  At  , 

LI 

40 

S7 

Pulflii  1 and  ( onsi'rvation 

1.000  \( 

IX  1 

t.,t 

91 

ttmluilvs  SIMMIOO  ;ti  ri-  tfv!  (U  stnr.iijt'  Irnm  llu*  pfUrtili.il  li.inst>.isiii  ilivcisinn  limn  llu-  I'l.illc  Niol’i.ir.i  Sul'tusm  tu  llu-  K.ins.is 
SiiMmsim 

xiltiilt’N  2f>4,0(i0  .li  rt's  111  l.iittl  vshuli  vsmilil  tu*  i oiiverti’d  frimi  ^riiiinii  tn  siirl.ui*  vv;iu*r  irrig.thiMi.  .iiul  (ui.oou  .urcs  ot  ik*vx 
irrixaIrtJ  I, mu)  dtu'  to  itu*  |MiU'fiti.il  ifiiporl  h>  Ir.iiisti.ism  (Itvorston. 
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»?U‘.X-  -:‘^. 

tv4i  ^ 

1 

PS^3l  H- 

J.sJ  link's  III  li.ink  si.ihili/.ilioM  iiK'asuios  piiiiKiiiU 
Kis.iU'il  nil  llio  Siimkv  Hill  .iiul  Kansas  iivois,  ami  ol  .v'' 
iliaik'  slaliili/aliiiii  sliiisliiu's, 

Ki.'lak'i.l  lami  ilou'lo|iiiK'iit  k'aliiios  would  imlmk' 
al’oiil  25's.Ulin  ask's  ol  land,  associak'd  gs'iifially  ssilli 
k'si'koiis,  loi  k's'u'aiion  ami  lisli  ami  wildlik'  |niiposfs. 
pioiip  sssk'in  diaiiiaps'  kiidilk's  loi  .'k.Olll)  ask's  ol 
auik  idliiial  land,  ami  ills'  iiiigalion  lioiii  siiilacs' soiiics's 
ol  .iboiil  .H'MIllll  ask's  ol  laml.  I .iiisl  lonss'ivalion 


pias'llss's  on  'I  I .11(111  ask's  ol  k'ds'ialK  ow  Us'd  l.imi  would 
also  lis'  applis'd 

Environmental  Enhancement  and 
Non  Structural  Measures 

Ills'  addilioiial  s'livnoiiins'iilal  s'ldi.iiks'ins'iils  ami 
lion  slriislinal  ins'asiiis's  k'lls'sl  llioss'  k'alllis's  pis'sioiislv 
onllnis'd  loi  oilis'i  sidib.isins  I lis'ss'  ais'  pk'ss'iils'd  in 
I aids'  S4 


Table  84  ENVIRONMENTAL  ENHANCEMENT  AND  NON  STRUCTURAL  MEASURES 
FRAMEWORK  PLAN  KANSAS  SUBBASI N 


1 

\nmunis 

1 calurt* 

1 ml 

1 9S0 

2000  ] 

2020 

((  umulative  \lx»vc  ( urrcnO 

1 WIKOWII  \ 1 \l 

1 

ScvK.jL’'.  Iif.jimctn  IM.ints* 

NimilK*f  ' 

.^50  1 

37.S  1 

7110 

W .ilur  Suppiv  \ 1 Tc.iUuciii 
1 iKlt  .iiul  Uilithtc 

1 .011(1  \1  \ 1<  ' 

1 

SI  ■ 

os  I 

IS,': 

W L ll.nuls 

1 .000  \( 

12 

ZS  ’ 

14 

\kms 

1 .000  \( 

\S 

so 

1 12 

1 ish  ll.itvlK-ru-N 

NumlHi 

4 

SpCU.ll  \ff.lN 

NmnhiT 

s 

IS 

|1 

1 F.ll|v 

NON  SI  Kt  ( U U \l 
1 Ittiiti  IM.iin  Matuavnu'nl 

Mik-s 

27S 

4S(f 

7?li 

\ UM 

1 .000  \( 

>0 

427 

' >)l  14 

1 ItKul  M.i/.tuI  Kcpoils 

Numlui 

0 

4S 

74 

I liu  luilss  s\islin>:  pi. mis. 


Land  and  Water  Changes 

Ns'i  land  nss'  slianps's  dial  would  is'sull  lioin  Ills' 
siihhasin  lianis'woik  plan  ais'  sinwsn  in  lalds' b.s  Ihc 
sonss'isions  ol  land  loi  vaiiotis  jiinposs's  is'lls'sl  ills'  saiiis' 
sonskls'ialions  ds'ssiilis'd  |iis'v|oiisl>  loi  ollis'i  siihhasiils. 

Wak'i  siipplv  sliidls's  indlsak'  a liilllk'  slls'.llldlow 
ds'pis'llon  III  ills'  siihbasin  ol  aboiil  O'*  nidlion  asis'-ls's'i 
(iround-wak'i  ds'pis'llons.  on  ills'  ollis'i  liand.  ais'  al'oul 
d.d  indlion  asTs'  k's'l . or  alioni  dk  linis's  dial  ol 
slis'andlow.  (Ins  dliisliak's  Ills'  ds'ps'iids'iiss'  on  uioiind 
wals'is  lor  liiinrs'  hs'iis'lisial  iiss's  in  ills'  Kansas  Sidibasin. 
labls'  X(i  pts'ss'iils  ills'  w illuliawals  and  sonsiiinplnc  uses 
ol  wals'i. 

Ills'  cxk'iisivs'  liiliirs'  gronnd-wals'i  ds'vs'lopnis'iil . as 
s'livisions'd  111  ills'  siibbasin  lianis'woik  plan,  will  is'snll  in 
Ills'  "nnnnij’ " ol  pioiind  wak'i  in  niany  ais'as  1 xk'iisivs' 


piound  wak'i  w ididiassals  ssill  also  liave  an  appis'sialds' 
al'ls'sl  on  siis'ain  dows.  Siieainllow  ds'pls'iions  laiiiriiii: 
lioin  /s'lo  k>  .dl  ps'iss'iil  sd  gioinid-ssak'i  w illidiass  ais  ais' 
aniisli'ak'd  in  ills'  vaiious  liulroloilis  planiniii;  areas  ol 
ills'  suhhasin. 

In  die  wesiern  pail  ol  die  siddsasin.  die  gromid-ss alei 
lalde  lies  ahoiil  dOd  kel  below  die  .eeneial  upland 
siiikiss'  (doiiiid  wak'i  s'Miask'd  III  dlls  area  slunild  have 
hide  slisss'inible  alleel  on  siieaiiidow s.  bul  "niiiniii:'' ol 
die  wak'i  siippK  will  lake  plase  and,  when  die  suppis  is 
exhansk'd  a eonsideiable  leni;lh  ol  liiiie  would  be 
res|iiiied  lo  k'|ds'iiish  il  lioin  naliiial  k'shaii!s' 

In  ills'  uplands  ol  die  Blue  Kivei  diainaue.  iriound- 
walei  levels  are  iieneiallv  below  slieain  levels.  Thus, 
leehaijis'  ki  die  asiiiileis  lioni  slieanis  is  hniiled  and  areas 
ol  slisehaijre  Iroiii  die  aspiilers  ais  lai  distani  lioin  die 
is'shaipe  ais'as.  W ill, draw  ais  ol  j>iouml  walei.  iheielok'. 


Table  85  LAND  USE  CHANGES,  FRAMEWORK  PLAN  KANSAS  SUBBASIN 


1 

Net  1 and  1 sc  Changos 

Priruipal  l^sc 

I065I0K0  1 

l')N0  2(HH) 

2(HK)  2020 

IOft.S  2020 

• 722 

( ilimisand  Acres) 

♦540  1 ♦ 000  1 

• 2.  ISO 

N<»n  < ropl.md 

S20 

712  ' 

1 ; 

I.OXl 

2,(1 -VS 

1 nrcsi  dfui 

■ ki 

l(> 

SI 

.im)  Kvingc 

•20  1 

-220 

2.S4 

h77 

1 i.iriNporl.ihi>n.  I rh.tii  \ iOiill  up 

• 70 

• 1 in 

1 * 200 

• 414 

OlhirlKii  lAWI  tV  Olluf  Hst’N) 

HS7 

• 1 OS 

: <170 

t Shi 

VV.1UI 

♦ (iS  1 

• 7S 

[ * (>s 

• 20S 

n.v 


4. 
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Tdble  86  WATER  WITHDRAWALS,  DEPLETIONS,  AND  OTHER  CHANGES, 
FRAMEWORK  PLAN  - KANSAS  SUBBASIN 


Withdrawals 

I Depletions 

(Ground 

Surface 

(•round 

Surface 

Service 

19H0 

2(KM) 

2020 

19X0 

2(K)0 

2020 

19X0 

2(M)() 

2020  , 

1980 

L 

2000 

2020 

(Cumulative  Above  C urrent 

Thousand  Acre-feet  Year) 

)rn>!.jtiim 

I.IIM 

1 ,(-H7 

2.9.S.) 

l.)7 

.592 

707 

X4I 

1 ,266 

2,tX2 

98 

59X 

XI7 

MxVI.  Rural  Doincslk 

IS 

49 

107 

19 

46 

7X 

1 

5 

5 

5 

14 

50 

1 hernial  Pi»wer 

2 

H 

l.t 

- t) 

K 

20 

1 

5 

5 

9 

26 

42 

1 IVCNtOk  k 

17 

4(1 

74 

X 

If. 

26 

12 

26 

45 

15 

.50 

.5  7 

1 aiul  ( onserNahvin 

2.) 

.56 

S8 

23 

56 

XX 

VVvll.imlv.  1 ish  \ WilUlilv 

1 1 

22 

22 

1 1 

22 

22 

i va{Huaiion 

109 

266 

5.S7 

109 

266 

357 

Jm[H»rls  1 

0 

- 190 

- 500 

, 

1 ** 

- 190 

■ 500 

Iota!  1 

1 I.KMI 

1 ,7X4 

.TI47 

501 

616 

79H 

S55 

I.29X 

2.255J 

[ 26  X 

622 

9t5 

Aoiilii  jIso  "iniiK'''  iIr'  aquileis  until  iiltiinutcly  they 
wimid  no  lonitoi  provide  water  in  tisahle  and  eeonoinieal 
ainoiints. 

The  siibhaMii  IrainewoiL  eonteinplates  an  nnpoil  ol' 
stitpitis  water  tioin  the  I’latteNiobiara  Subhasiii  lor 
direet  use  in  iiiipation  and  to  linn  up  giound-w ater 
Usage  in  the  Kansas  Suhbasin  in  Nebraska,  While  only 
rough  reeonnaissanee  appiaisals  have  been  made,  it  is 
estiniated  that  an  average  ol  500. (Mil)  aere-leel  per  year 
111  import  water  would  beeome  available.  .After  eon- 
veyanee  and  reservoir  evaporation  losses,  this  water 
would  be  adeijuate  to  piovide  a substitute  surface  water 
supply  lor  2b4,(K)0  acres  of  land  now  irrigated  from 
ground  waters,  and  a new  water  supply  for  bb.OOO  acres 
ol  iiiigable  land,  or  a total  of  550,000  acres.  This  would 
leqiiiie  reservoir  storage  lacililies.  a diversion  dam.  and 
conveyance  canals  in  the  subbasm  of  origin  (I’lalle- 
Niobrara).  and  other  canals,  seveial  legulalmg  reservoirs, 
and  lateral  and  diamage  systems  m the  Kansas  Subbasin. 
I he  diversions  ol  surface  waters  from  the  Platte- 
Niobrara  drainage  would  be  as  follows; 


Kvapo- 

ration 

Irriga 

tion 

Return  Flow's  from 

Irrigalion 

and 

Nonbene- 

(Ground 

- Stream- 

Convey- 

farm 

ficial 

w'aler 

flow 

1 otaJ 

ance 

De 

1 ses 

Re 

Accre- 

Year 

Import 

liisses 

liveries 

charge 

tions 

( fliousarid  Acre-feeO 

2000 

190 

56 

1.54 

10 

23 

24 

2020 

5(M) 

88 

412 

25 

75 

48 

As  will  be  noted,  the  benelils  ol  this  potential  import 
of  water  would  overcome  the  demands  on  aheady 
overdeveloped  ground  waters  in  a part  ol  the  Kansas 
Subhasin  for  d(i4,()(M)  acres,  coniniue  the  iiiigalion  of 
these  lands  Iroin  surlace  waters,  and  finally  conliibule 
some  I I H.OOO  acre-leel  of  recharge  to  the  groimd-walei 
reservoir  and  to  sireanillow  accretions  The  latter  would 
tielp  slabili/e  ground  water  and  sireanillow  lor  irrigalion 
and  all  olhei  dependent  uses. 


Considerttig  the  cotnple.\ities  of  the  transbasm 
diversion  potential  and  the  lack  of  detinilive  data,  no 
attempt  has  been  made  to  develop  mdtvtdiial  component 
costs.  Rather  a package  cost  estimate  of  S5()()  million 
was  felt  to  represent  the  probable  cost  of  the  storage, 
conveyance,  and  distribution  and  drainage  wanks  already 
mentioned,  including  51)0,0110  acre-leet  ol  storage  This 
storage  is  not  included  m the  multiple-purpose  storage 
ligures  in  table  H5  or  in  the  costs  ot  multiple-purpose 
storage  in  table  X7  Rather  the  package  cost  ol 
.S5l)0  million  including  all  types  of  works  desciihed  has 
been  included  m "'’'iblic  Irrigation"  cost  total  of  S5‘to.5 
million.  When  details  of  the  tianshasin  diversion  are 
studied,  a part  ol  this  total  cost  will  be  assigned  to  other 
purposes  inchulmg  Hood  control,  lish  and  wildlile, 
recreation,  and  possibly  municipal  and  industrial  water 
supply  , with  some  sharing  between  federal  and  non- 
federal  investments. 

Costs 

Estimates  of  first  costs  and  ol  antiual  operation, 
maintenance,  and  replacetnent  costs  lot  all  leatures  of 
the  subbasm  Ifaniewoik  plan  aie  shown  oti  llgure  45 
I he  total  ftrst  cost  would  be  about  55.5  billion,  with 
investment  reqmretnents  at  the  bench-maik  years  of 
1480  and  dUOO  being  5X85  million  and  55.5  billion, 
respectively.  Annual  operation,  maintenance,  and  le- 
placeiiicnt  costs  would  range  Ironi  555, (i  million  by 
I'lKl)  to  544.5  ttillhon  by  5051). 

ITrst  costs  were  distributed  to  each  ftmctional  feature 
ol  the  subbasm  framework  plan  as  shown  m ligure  44 
I he  largest  share  of  the  total  would  he  for  litigation 
(55  percent),  followed  by  land  conseivation 
(51  peiceni).  wa(ei  supply  and  treadneiK  (15  percent), 
and  Rood  control  ( 1 5 percent ). 

A (iiilhei  disaggregation  of  Inst  costs  was  maile  to 
deietninie  the  cosl-shaimg  relationships  ol  total  invest- 
inenls  Based  on  existing  legal  and  policy  consideialioiis, 
an  initial  federal  investment  of  51,504  5 million  winild 
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Table  87  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY  - KANSAS  SUBBASIN 


i 

Kuncllon 

1 Plan  Features  With  Initial  Federal  Investment  I 

Non-Federal  Plan  Features 

[ Total  1 

Specif  Ic  ] 

Mlocated  1 
Joint 

(Non-Fedetal)  t 

Total 

1 Fed.  Crants 
1 b Assistance 

1 Local 

Repayable  1 Cost-Share 

($  Millions} 

($  Millions) 

S;>eclftcd  Non*Ked.  and  Hods. 

Pvt.  Ord.  Water  IrrlKaCton 

1 

379.6 

j 132.6 

1 379.6 

State  & Local  Recreation 

331.  J 

' 198.7 

National  Recreation  Area 

i 

j 

Private  Land  Conservation 

1 

1 

1 

26.3  ! 

j 687.0 

34  3.5 

1 343.5 

Irrigation  Rehabilitation  i 

; 26.3 

26.  3 1 

i 

1 

Access 

1 

i . 3 

1 .3 

Reluges 

2.7 

2.7 

Hatcheries 

Reservoirs 

i.  3 

3.3 

Water  Control  and  Related  Land 

Single  Purpose  F.  C.  | 

2b. 8 

IV. 0 

5.0  1 

1 

Ocher  Single  Purpose  Res.  | 

1 

1 

t 

Crade  Stabilization 

12.0  ' 

( 

9.6 

2.4  1 

bank  Stabilization 

6.7 

2.8  1 

1 

H.  p.  Reservoirs 

S21.0  1 

(378.0)  ] 

(143.0) 

j (60.9) 

! 

1 

Water  Quality 

39.5 

I 

i 

1 

Irrigation  j 

! 

! 

36.6 

j 36.6 

1 

! 1 

1 

M b 1 1 

18.  3 

18.3 

I 

1 1 

! 1 

! 

Power  j 

1 

1 

j 

i 

Recreation 

12.0 

26.8 

1 

6.0 

i 

Fish  and  Wildlife 

1 

26.8 

1 1 

1 

i 

Flood  Control  < 

i 

366.0  1 

1 

Surface  Water  Irrigation 

; 599.3 

599.3 

599.3 

17.4 

17.4 

Croup  Drainage 

3.7 

1.9 

j 

1.8 

1 

1 

1 

Public  Land  Conaervatlon 

.4 

.4 

bnvlron.  and  Non-Structural  | 

1 

Sewage  Treetaenc  j 

1 

1 

175.0 

52.5 

122.5 

Water  Supply  b Treataent  j 

400.2 

200.1 

200.1 

Fiah  and  Wildlife 

Wetlands 

10.2 

9.6 

.6 

1 

Manageaent  Areaa  1 

1 

8.0 

4.0 

4.0 

Fish  Haccharles  | 

1 

.7 

.5 

Fiah  lapoun<teenca  ‘ 

! 

Scenic  Rivera 

i 

Trail* 

1.6 

1.6 

Flood  Plain  Manageaent 

1.  3 

1.  3 

107.8 

107.8 

Forest  Nenageaenc 

j 

Frecip.  Manageaent 

Totals 

1.217.  3 

1,061.2 

143.0 

686.  5 

13.1 

2,106.6 

732.7  1 

1,373.9 

1963*2020  Total:  3.323.9 
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Tcihle  88  FRAMEWORK  PLAN  FOR  1080  KANSAS  SUBBASIN 


1 

t 

Annual  Operation. 
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be  iccjiiiri'il.  of  wincli  S(>S(i.5  million  would  luivc  lo  be 
reimbursed  by  local  liileresis  and  (bese  mleresls  would 
provide  Sl.vl  million  loi  imlial  coM-sliaimt:.  Similarly, 
inilial  investmenls  lor  non  I edeial  piograms  ol  S2.Klb.b 
million  could  be  netted  lo  Sl..n.V‘)  million  by  I ederal 
iirani  and  assislance  piogianis.  On  lire  basis  ol  initial 
inveslinenis,  llie  lirsi  costs  would  be  shared  5S  percent 
by  the  I edeial  (ioverinneni  and  42  percent  by  non- 
l ederal  souices.  On  the  basts  ol  net  costs,  the  relation- 
ship  would  be  percent  1 edeial  and  b2  peiceni 
non-l  edeial.  Distributed  costs  lopelliei  with  cosl-sliaiiny 
lenuirenients  are  sliowri  in  table  S7 . 


Short-Range  Framework  Plan 


I he  sboit-iange  (1‘I.SO)  rramework  plan  lea  lures  are 
sunimari/ed  in  table  SK.  Hie  geographical  locations  ol 
the  inajoi  lealures  ol  the  Iraniework  plan  aie  shown  in 
figures  4.‘i  and  4b. 


FIGURE  44 

DISTRIBUTION  OF  COSTS  BY  FUNCTIONAL  PURPOSE: 
FRAMEWORK  PLAN 

KANSAS  SUBBASIN 
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First  costs  imiluons  of  dollars) 


LOWER  MISSOURI  SUBBASIN 

The  l.dwer  Missiniri  Subhasm  inchides  lire  b-cmmiy 
Kansas  City  Slaiidard  Vieimpolilan  Slalislical  Area  and 
the  Missouri  Kiver  drainage  frmn  Kansas  Cily  lo  the 
inoulli  I Dial  area  is  about  ,b),7(KI  square  miles;  2,^()()  in 
Iowa.  4.5(H)  in  Kansas,  and  .T2.7(H)  in  Missouri.  While 
principally  agricullural.  with  70  peiceni  of  Ihe  area  in 
cropland  and  pasture,  il  aceonnls  tor  more  than  one- 
lourlh  of  Ihe  total  Missouri  Basin  population  (l‘>b()). 
The  Kansas  City  SMSA,  with  a I'lbO  population  of 
I.O‘»2,5(H),  accounts  for  abotti  50  |K-rcent  of  the 


sitbbastn  populattoti  atid  is  the  latgest  metropolitan  area 
tti  the  Missouit  River  Bastn. 

Water  Resources 

Average  atttmal  runoff  ranges  from  about  b itiehes  in 
the  western  part  of  the  siibbasm  to  almost  14  Inches  m 
Ihe  extreme  southeastern  part,  averaging  about  10  inehes 
llmnighoiii ; however.  Ihe  area  isstibjeei  to  reeiirring  wet 
and  dry  cycles.  In  dry  years,  the  annual  How  may  be  as 
liille  as  15  percent  of  Ihe  long-term  average,  while  in  wet 
years.  Ihe  volume  may  be  2 (o  .t  Oities  as  great  as  (he 
average. 
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■iK‘  siiii:lc  pui |iosi-  iiMiMiU'il  OiIk-is  ,ik'  miilliplc-piirpuM.- 

Ill  ilui.li.k't  Ilk'  SIIIIIMIIIIV  dues  iiol  iiK'llldc  llic 

imiiicioiis  [iiiv.iii'  .iiul  liksilK  L'lUisiiiKU’d  impiovciiK'nls 
lliHHijilniiit  Ihe  ^iilili.iMii,  lull  lilies  il  iiieliide  iipslre.iiii 
inipiineiiieiils.  ulneli  puniile  siilisl.iiiiial  .idilllliiii.il 
lieiielils  .11  I lie  K.iiis.is  ( il  y s .itul  .ilmiu  I he  Missniiii  Kisei 

II11111I  pl.iiii. 

01  llie  d,7(is.(l(l(l  .Kies  III  l.iiid  siili|eel  In  lliindlilj;  ill 
the  siihliiiMii.  (il'l.uoil  .III'  III  ilic  Mksiuiii  mid  K.iiis.is 
Kivei  llniiil  [ilaiiis  (williiii  the  Kjiis.is  ( ily  SMSXl.iiid 
•lie  pinleeled  In  sniiie  deeiee  by  iipslie.ilil  leservniis  ()l 
lliis  l.iliei  .iie.i,  'n.4(IU  iiili.iii  .leies  ,ii  ihe  K.iiisas  ( iiys 
receive  a liipli  degiee  nl  levee  pinleelinii  and  aeenuiil  Ini 
ahniil  pereeiil  nl  ilie  Inl.il  daiiuiiie  |ireveiiled  hy 
siibli.isiii  pmieels 

111  llie  ahseiiee  nl  evkliiiu  pmieels.  ihe  .iniiual  llnml 
hisses  vvnuld  he  ahniil  SIOI  inilliini.  llie  e\isliii|; 
pmieels  lediiee  lliese  Insses  liy  .ihnin  n.S  peueiil,  In 
S ' '.(mO.IIIM)  linvvevei.  llie  lnl.il  Kaiis.is  ( ily  iiihail  .iiea 
aiiiiiial  d.iiiiajies,  111  llie  alwike  nl  e\isiin|!  pmievis. 


1 lieie  .lie  17..'  iiiillinii  .leie  leel  nl  stie.iiiillnw  Imiii 
llie  snhh.isiii  ih.n  is  inhiil.iiy  In  llie  \1issniiii  Knei. 
(Jiialilv  111  ivalei  dal.i  .iie  iiii.iv.iil.ihle  .is  a h.isis  Ini  a 
dissnlved  snliils  iniieeiilt.ilmii  esliiii.ile  nl  .ill  llie  niil- 
llnvv  D.il.i  Ini  '>.2  liiillinii  .leie-leel  nl  slieaiiillnw  slinvvs 
a dissnlved  snllils  nilieeilll.illnii  nl  .ihniil  2.!s  iiip  I I Ills 
iiidii.iles  eeiieiallv  enml  ipi.ilily  walei  111  llie  siilih.isiii 
.Hill  .leii'iiiils  Ini  a lediklinii  ill  llie  Missniiii  Kivei 
niillinvv  ilissnived  snllils  i nneeiil I al Inn  In  ahnni  .hill 
ini;  I Ihe  dissnlved  snliiK  in  ihe  siihli.ism  siie.inillnvv  aie 
pinnaiily  Imni  n.ilni.il  inimll  allhunph  Iheie  is  snine 
iiilliieiiee  Imin  lelnin  llnvv  Imin  .“i .IHKI  .leres  nl  niiu.ilinii 
and  lel.ilively  he.ivv  ninnieipal.  inininu.  .ind  inihisiii.il 
Use 


Flood  and  Erosion  Control 


Ihe  eMslinp  llnnd  .ind  einsinii  eniilml  pmieels  aie 
siininiaii/ed  in  lahle  Many  nl  ihese  nnpmvemenls 


HoikI  Conlrol  By  Reservoirs,  ( haniu'l  Improvemenls.  And  Levees  Is  Lssenlial  l or 
I’roleelion  of  the  KanvisCilys 
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Tjhit!  89  EXISTING  FLOOO  AND  EROSION  CONTROL  PROJECTS  LOWER  MISSOURI  SUBBASIN 
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wmikl  he  .ihiHil  S'l ’.J'Xi.OOO  The  cxl^liMJ;  piojccis. 
iikliuliiij;  iipsiH'.iiii  reservoiis,  leihav  Ihese 
nunc  lh.111  'M  pcieeiil  to  ST.iS  ttiJIdd,  nuieli  ol  wliieli  is 
on  iincomiollcil  inbul.iia's  unci  m urcus  nol  piolcdeti  by 
loeul  pio|Ccls  In  tile'  icnunncici  of  the  siibbasin.  oiilsulc 
the  Kansas  (Tty  inban  aioa.  ibc  ilaniape  iccluclions  by 
c'MsIini;  pri'ic’c'ls  ainonni  to  aboiil  .'X  poiccnl. 

Sucambank  erosion  is  wuiespieacl  but  the  intensity  is 
lelalively  low,  Slabili/alion  ol  llie  Missouri  Kivei  lias 
viitnalK  ellittinalecl  the  bank  eiosion  tliieal  on  the  niaiii 
sieni  T he  inosi  seveie  problems  exist  aloiip  die  lowei 
reaches  o(  the  (iiaiul.  (Tiaiilon.  and  (laseonade  iivcrs. 
In  tins  sLibbasin.  about  I ,(>dd  bank-niiles,  or  1 .S  percent 
ol  the  exislm;:  ebannel  banks,  are  receiving  serums 
erosion.  Average  annual  losst’s  due  to  streambank 
eiosion  are  estimated  to  he  S4(>‘Ldl)d.  While  areas  of 
potential  siieambank  erosion  can  sometimes  be 
idenlified.  it  is  dillieiill  to  predict  the  exact  location  or 
to  esiiinale  the  piohabilily  ol  occiiirence.  I liese 
inheieiil  imceitamlies  have  been  major  laclors  m 
delavnig  corrective  action  since  landowners  are  nol 
mchned  to  invest  large  sums  as  insuiance  against 
unknown  hazards. 


Missouri  River  Rcvelinenls  Control  Erosion  And 
Create  New  Land 


(lully  erosion  problems  are  most  seveie  in  the 
noilliern  part  ol  the  subbasin.  .Soil  and  chmalic  condi- 
tions combine  with  ciiireni  land  usage  to  result  in 
iiiodeiate  to  high  rales  of  gully  growth  and  advance. 
Cuiieni  estimates  place  land  voiding  and  depieciatioii 
due  to  gully  eiosion  at  about  lO.Sdd  acres  annuallv. 
wilb  average  annual  losses  of  nearly  S4.7  million. 

Water  Supply 

l ire  annual  gro.ss  wilhdiawals  foi  municipal,  indii.s- 
Irial.  and  domestic  water  use  approximate  S14,7dd 
acre-leel,  of  which  about  ti()7..Sdd  acie-leel  are  power 
cooling  watei  from  the  Mis,souri  River.  Ahoiil  7.'>  percent 
of  the  demand  is  met  from  surlace  sources.  1 9 percent 
from  ground  water,  and  b percent  from  a combination 
of  the  two.  A total  of  J'M  public  water  supply  systems 
serve  I .Hdd.ddd  people,  about  91)  percent  of  the 
subbasin  population,  and  provide  substantial  ainoiints  ol 
water  for  industrial  use.  In  addition,  there  are  9(i 
separate  industrial  syslems,  nichidmg  J4  power  cooling 
systems.  Except  for  powei  cooling  water  Ironi  the 
Missouii  River,  principally  at  and  near  Kansas  City,  no 
one  industry  doniinales  the  area  in  water  use.  Other 
industrial  and  powei  cooling  water  ree|uirenients  are  held 
to  a ininimuin  by  the  use  of  reciiculalmg  syslems. 

-At  pieseni,  only  about  5.()()0  acres  of  land  are  being 
irrigated,  principally  fioni  wells  in  river  alluvium  along 
the  major  streams.  The  annual  volume  ol  water  used  for 
It  l igation  is  about  .LOBO  aere-leei. 

l ivestock  water  supplies  are  adequate  to  meet  re- 
quiteinents  except  m localized  areas.  During  prolonged 
droughts,  farm  ponds  in  these  areas  may  be  entirely 
depleted  and  in  some  cases  the  ground-water  levels 
decline  until  wells  fail.  Of  the  U)  million  acres  of  land 
with  permaiienl-lype  grazing  vegetation,  7.S  percent  has 
livestock  water  supplies  of  .satisfactory  quality  and 
qiiantily  and  adequate  distribution  of  lacililles  within 
suitable  travel  distances.  About  51  |iercenl  of  the 
livestock  water  is  supplied  from  ground  sources,  and  the 
remainder  from  surface  water.  I here  ate  about  (iti.OOO 
livestock  water  ponds  with  97,000  surlaee  acres  which 


•iccininl  li'i  .il'oiil  SS  potii’iil  111  iIk'  sinl.Ki,'  souui.'s  I lii.' 
iomuiikIi.'i  is  lium  14.IKMI  siiil.ii.c  .kh-s  mi  sIkmiiis. 
tuiliii.il  l.ikcs  lit  iiiIk'i  impiHiiulnK’iils.  .tml  inckk'iil.il 
siipplu's  m I'uismii  .itul  iii.ulc  siuiltul  sinii.iiiu-s 

Electric  Power  Generation 

ll  IS  fs  I mull'll  ilul  III  I'Ki's  iIh'  siihli.isiii  K'lpiiu'il 
.ilnnil  10  liilliuii  kvsli  III  I'li'iliK  piiwi'i  111  mci'l  lliis 
leqiiiicmciil . S '»  lnlliiin  kwli  \soio  pi'iu'i.ilcil  nmiIiiii  iIr' 
siihh.ism  ,iiul  Iho  u'ln.iiiuli'i  siipplial  In  impuils  Sic.ini 
ck's'lMi  pklMls  JCsllllMli.'ll  lilt  .ll'ulll  ‘O  pCKl'III  111  llic 
siilib.isin  oil's  I Ik. 1 1 jli'ik'i.illiill.  In  ilincli'illk  pl.iiils  .iliuiil 
(i  poiii'Ml.  .Hill  ilk'  ii'iii.iiniipi;  2 pi'in'iil  v\.is  pimliki'il  In 
luiliii'iniis  siiKill  iiili'iii.il  miiiliiisl Hill  pkiMls  The  inn- 
siiiiipini'  M.ili'i  Use  Ini  llienn.il  pnwei  piiuliii limi  iii 
l'ki5  n ;is  esi imali'il  .il  10,00(1  .nie  leel 

Fish,  Wildlife,  and  Recreation 

I Ill'll'  .ire  .ilmosl  cS.OOO  miles  nl  lisliiiij:  slie.ims  in  llie 
sillih.isiil.  Ill  vilikll  '07  miles  .ne  i.ileil  nl  ii.illnii.il 
impnil.iiiie  .iiul  .‘'7.'  link's  .ne  nl  sl.ileniile  iiiipni i.mn' 
In  aiklilinii.  Ilk'll'  ale  .ilmnl  214,0(10  aeies  nl  l.iijie 
nnpnunilinenls  anil  40,0(K)  aiies  nl  laim  pniiils  llial 
pinvkle  spnri  lislinii;  Ike  annn.il  eapaeily  Ini  spnil 
lislniii;  IS  esinnaleil  as  7,'i  nnllinn  lisliei in.ni  ikn s,  nliile 
llie  esinnaleil  aiiieiil  iis.ijie  is  S 7 nnllinn. 


Floiil-Fishing  On  The  (iaseonade  Kiver  Is  A 
Pleasant  Experience 


Deer  anil  a vaiiely  nl  small  game  are  well  esiahlislieil 
III  llie  siihhasili.  Cnltniilail.  mnniiiliig  ilnve.anil  si|iniiel 
are  presently  iiiiileiliaivesleil,  hiil  llie  waleilnwl  lesniiiee 


IS  nseil  ,il  ni  neai  e.iii.iiity  I lie  Inl.il  linninie  eapaeily  nl 
game  pnpni.ilinn  is  esinn.ileil  as  4 I imllinii  Imnlei-ilay.s 
wlneli  ininp.iies  willi  llie  eniieni  usage  nl  2,(i  nnllinn. 
Mllinngli  llie  Ininting  anil  lislinig  eapaeilies  eseei'il 
pieseni  use.  the  ini.il  pinieeleil  ilemanils  exeeeil  llie 
i.ipahililies  by  siginliianl  maignis.  I Ins  seeinnig  aiinmaly 
IS  line  In  a |inni  ilisi i ibiitinn  nl  lai'ililii's  in  relalinn  In 
pnpnialinn  eenlers  .mil  reslikleil  piiblie  aness  In  lisliing 
.mil  linninig  aieas,  espeeially  nn  pm.ile  laiiils 

Male  .mil  Ineal  leiTi'alinn  aieas  pinviile  a signilkant 
pnilinn  nl  llie  leeiealinn  np|inilmiilies  anil  llie  bulk  nl 
(be  nnlli  liki.il  sites,  llie  Iwn  seilnis  inmbineil  aeennni 
Ini  .ippinsiinalelv  l(>  pereenl  nl  ilie  tnial  leiiealinii 
l.iiuls  anil  waters  (exeliiiling  lire  Missnmi  Kivei  I anil  (i.s 
IH'iienl  nl  llie  nilensivelv  ileu'lnpeil  aie.i  I eilei.il  lanils 
.mil  w.ileis  alsn  are  veiy  nnpni i.nil . I lies  Imnisli  7 1 
peiii'iil  nl  llie  Inlal  ii'eiealinn  aie.i  bnl  niil\  ' peieeni  nl 
llie  ik'M'Inpeil  l.iiiil  llie  piiv.ile  seilni  ,ilsn  is  leiie.ilinii- 
ally  ipnlennpnil.ini  in  lliis  siiblusin 

Xppinsiinalely  .S'!  peieenl  nl  llie  iiiiieiil  .mil  i.illiei 
nilensiie  ileinaiiil  is  eiealeil  In  snbb.isni  lesiileiils  anil 
llinse  liinig  in  niel iiipnlil.in  .iie.is  iie.ii  llie  snbb.isin  In 
.nklilinii.  .1  b.niil  nl  heavy  ilein.niil  is  iie.ileil  belween 
Kansas  ( ily  .mil  Si  I nnis  by  inineiilialeil  Inniisl 
li.iltk 

\ iiiiieni  geiiei.il  shnil.ige  nl  l.iiihlies  exists  bn 
games  .mil  spnils.  Inking  aiul  walking  Ini  pleasnie. 
wnilei  spnils.  anil  bn.ilnig  anil  w.ilei  skiing  Due  In 
leginiial  snpi'ly  ilein.inil  nnb.il.iiki's,  i.iii.ible  shnilages 
nl  swnnnnng.  piiiikking.  i, imping,  nalnie  w.ilks  ami 
nihei  t.iiihlies  exist  in  .i  ntnnbei  nl  aieas  Seven'  sninmei 
iinwihng  111  ii'il.ini  Missnnii  Sl.ile  I’.nks  .iliesis  In  Oils 
l.ii  I Ik  1.1 1 nig  nppni  Inmlies  aie  alsn  ipnie  Innileil  in  snnie 
aieas 

Land  Conservation  and  Drainage 

( mieiilK  10  ' niilhnii  ,k  les  nl  ihe  piii.ilely  nwneil 
l.iliils  III  the  snbb.isni  aie  nseil  Ini  iinp  pinihklinii,  7 ' 
nnllinn  .Kies  .ne  nseil  tni  [i.isinie  .mil  i.nige.  S S niilhnn 
.kies  .ne  in  Iniesi  .mil  w nmll.niils.  7*1  ( ihnns.niil  .leies 
.lie  III  nlliei  .igikiillmal  uses  , Hill  717  ihnns.niil  aeies  aie 
III  nnnagik  nil  III  al  iisi's  Xbrnil  x.lKMI  .nil's  nl  einpl.iikl 
.lie  niig.iU'  .imni.ilK  \bnnl  I77  lbnns.nnl  aeies  nl 
I I'lleial  l.iinl  aie  iisi'il  Ini  agikiillni.il  pm pnsi's,  seven 
lhnns.iikl  .ne  gi.i/eO  .iml  I 7o  ihnns.niil  pinilnee  Iniesi 
pinihiils  \n  .iikhlinii.il  IO^  lhniis.nnl  .kies  nl  I eileiai 
l.iiiil  .ne  nseil  Ini  iinnagili nlliiial  pinpnses 

()l  ihe  10  2 milhnii  .nies  nseil  Ini  iinpl.niil.  0 2 
nnllinii  .iiies.  ni  oo  peiieni  .ne  snil.ible  Ini  snsl.nneil 
eiilOialinn  wilh  |iinpei  ni.in.igenieiil  anil  ennseivalinn 
nieasnies  Ihe  leniaimng  nne  iiiilhnn  aeies  nl  einplaiiil 
.lie  iinl  snil.ible  Ini  enniiininns  eiillivaOnn  wilhniil 
snslaimng  ilani.ige  in  Ihe  snil  lesniiiei's  ( nnvi'isely . 
abnul  2.1  nnllinii  .nies  nl  p.isOiie  .mil  i.nige  .ne 
physii.illv  snil.ihle  .nnl  i.iii  he  nseil  Ini  siisiaiiii'il  einp 
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inllllOM  ,KH‘S  .IK'  COMShlcU'll  |l(lk’llll,llU  miimMc  ,iik1 
lo.isibic  to  ili.iiii  Alxiiil  is  poiii.Mil  III  llils  .110,1  ii 
iiiiionlK  oiilliv.iloil  .iiiil  ouiioiil  iiso  wiiiikl  bo  iiiipiuvoil 
b\  IiiiioK  opoi.i  I mu'.  An  .kIiIiIioimI  b.5(i 

lln>iis.inil  .RIOS  III  p.isinio  .iihI  i;imi!0  ;imiJ  4(i4  liiinkjin.1 
;ioios  III  bnosl  .iiul  VMiudhiiKi  .no  Mib|oi.l  lo  pnibloms  ol 
ONOOss  Wjloi  :iikI  .no  Miil.iblo  loi  onnvorsion  In  onlliviilod 
iisos.  Alnnil  iOll.lKHI  .kio\  will  loqnno  pro|ool-lypo 
nioiisinos  III  loniiivo  o\^.■cs^  waloi. 

Abiml  12(1  lliiui'..nKl  .kios,  or  loin  poiooiil  ol  ilio 
I.iikI  wiiIi  oxooss  w.iIoi  piobloiik.  .no  ooiisk1oioi,I 
iiiloasiblo  lo  iliaiii.  Ol  llik  lol.il,  .>4  tlioiisani.1  aoros  aio 
i.inioiill\  iisi.'i.l  loi  oioplainl  aiiil  slioiikl  bo  oonvoilod  lo 
iioii-oiop  iioos.  Tins  aiul  llio  loiiiaiiulor  slunikl  bo  iisoci 
loi  pra/inp  aiul  wooi.ilaiKl'-  ami  Mianaj:oi.l  lo  iilili/o  ils 
nalin.il  \akio  avwikllilo  li.ibil.il 


I'iihUkiioii  willi  piopoi  ni.ni.ipomoiil  .iml  ooiisou.ilion 
ino.iMiioi 

\\  iml  .nul  v^.iloi  oioMoii  soiioiisK  .illoil  l.iiiiU  in  llio 
siibb.iMii  lliioni;l\  ikon  own  olloiO  .nul  willi  I oiloi.il 
lOi.liiiK.ll  .loMol.nioo  .iml  i.o'.i-sli.nnip  .u.iil.iblo  lo  llioni. 
llio  ownom  am.1  opoi.ilom  li.uo  ni'.l.illoil  .iiloipi.ilo  oon 
ooio.ition  lio.ilinoni  ami  inan.iuonionl  on  ‘>  7 million 
.uioo  ol  llio  pmalo  .ipiKiillin.il  l.iml'.  \1,ni.iponionl-l\ po 
pi.Ktioos  on  5.x  million  aoioo  ami  inoolianio.il  oi 
oopol.ilioo  Upo  inaolkoo  on  ‘bo  million  .uios.no  nooiloil 
lo  piiuiilo  .iiloipi.ilo  loooKol  oonsoK .11  loll  lio.ilnioni  ami 
inamipomonl 

On  loiloi.ilK  ownoil  l.imK.  b'  poroonl.  oi  IM 
llioiis,iml  ,u Ku  .110  oinionllo  .hIoi|ii.i1o1\  lioaioil  .iml 
ni.in.ipoil  llio  loni.iininp  4S  llioiis.iml  aoioo  in  llio 

Mibb.Kin  iiooil  impnnoil  oonoonalion  lio.ilmoni  ami 
in.inapoinonl  toi  Mi\l.nnoi.l  iioo  w illioiil  ololoiioiaiion 

llioio  .110  .ippioum.iloK  niillion  aoioo  ol  apii 
iiillin.il  l.iml  III  llio  siibbaMii  siib|ool  to  oxoos.  w.iloi 
problonio.  ( inronlK.  I 4 million  .loioo  ol  o/opl.iml  li.ivo 
boon  piiwkloil  willi  .kIoi|ii.iIo  ili.nnapo  Ol  iho  loni.nninp 
I '>  niillion  .Kiow  ol  l.iiul  Mib|ool  lo  o\oo^^  w.iloi.  1.7 


Planning  Objectives 


I Ills  Mibb.isin  oonl.nns  aboiii  poroonl  ol  ilio 
ropion's  popiil.ilion  .iml  niolmlos  llio  iwo  nioliopoliiaii 
loiiIois  ol  Kansas  ('il>  aiul  Spiinpliokl.  llio  piosoni 


economy  in  iioled  loi  the  priHluclioii,  inarketmg.  pm- 
Nossing.  aiul  diNlribiilion  ol  agnadliiral  pii)diu.ls,  aiilo- 
nuilivo  and  aircrall  asNOinbly.  cletltoiiic  i\|iiipnienl, 
Npaa’  trail  and  rocktl  engines,  and  many  oilier 
indiiNirial  aelivilies.  Mosl  inineials  produeed  aie  eon- 
Nliiielion  inalerials  siieli  as  slone,  erushed  rock.  sand, 
and  gravel.  In  Ibe  O/aik  region,  lumber  is  harvested  lor 
commercial  uses. 

Williln  llie  conlexi  ol  llie  overall  planning  objectives, 
llie  principal  goals  ol  the  subbasm  are  lo  support  llie 
urban-mdiislrial  lequiremenis  lor  water,  land,  and  en- 
viionmental  quality,  an  increasing  eiriciency  and 
miensiricalion  ol  agriciillure.  and  the  control  ol  Hoods. 
Invesligalions  of  walei  and  related  land  resources  in  the 
past  have  been  extensive,  some  l ederal  projects  have 
been  constructed,  and  many  other  projects  ate  authoi- 
i/ed  lor  consiruetton.  1 xtensive  programs  at  the  .State 
level  have  also  been  implemented,  especially  the 
provision  ol  access  lo  areas  lor  recreation  and  lish  and 
wildlile  purposes.  Accordingly,  during  plan  lotmulalion 
much  was  known  ol  the  water  resource  potentials  ol  the 
area,  and  allernalive  considerations  dealt  principally 
with  a proper  orienlalion  ol  luliire  demands  lo 
previously  studied  projects  and  to  those  lew  cases  where 
allernalives  were  available  either  lor  development  ol 
water  resources  m the  Iradilional  sense  or  preservation 
ol  streams  Tor  enjoyment  ol  their  nalutal  beauty. 

Hie  Iramework  plan,  iherelore.  was  rorniulaled  lo 
meel  mdicaled  liitiire  demands  and  encompasses  many 
proposals  studied  in  the  past.  During  ruliire  detailed 
evalualions.  site  alternatives  will  have  lo  be  explored 


riirlher  lo  delermme  the  mosl  ellicieni  melhods  lor 
storage  and  slieamnow  regulation.  I’lehmmary  screening 
studies  loi  the  Iramework  plan  were  made,  but  more 
in  deplh  economic  studies  will  be  requned. 

Specified  Non  Federal  Programs  and 
Modifications  of  Existing  Developments 

ll  is  aniicipaled  lhal  the  ciirienl  irrigation  on  .S.(XK) 
acres  ol  land  will  be  accelerated  considerably  over  the 
projection  period.  .Studies  made  at  the  llniversily  ol 
.V1is.souri  indicate  an  increasing  need  lor  mamlainmg 
proper  soil-moislure  balances  and  thereby  allaming 
economic  eiriciencies.  'Hie  projected  rale  ol  this 
development  using  ground-water  supplies  w ill  be  hmilcd 
mostly  to  the  major  river  Hood  plains  and  will  be  carried 
out  by  the  private  sectot.  Slate,  local,  and  private 
recreational  development  has  been  projected  al  rales 
rellecling  rulHIlment  of  indicated  need,  while  land 
conservation  programs  will  be  continued  at  a reduced 
rale  I'roin  the  historic  past.  This  is  altrihuled  lo  a lesser 
amouni  of  land  slill  requiring  liealmenl. 

Aclioii  is  now  underway  lo  inodily  ihe  existing 
Hiomas  Mill  Reservoir  on  Ihe  1 itlle  Charilon  River  lo 
provide  an  additional  l(i.(l(K)  acre-leel  ol  storage  lor 
Hood  control  purposes.  To  meel  expanding  recreational 
requirements,  access  lo  existing  resources  should  also  be 
provided.  As  is  the  case  with  the  Middle  Missouri 
Subbasin,  much  ol  this  could  be  lo  the  Missouri  River. 
Ihese  leatures  of  the  subbasin  framework  plan  aie 
siimmari/cd  in  table  'Kl. 


Table  90  - SPECIFIED  NON  FEDERAL  PROGRAMS  AND  MODIFICATIONS  OF  EXISTING 
DEVELOPMENTS.  FRAMEWORK  PLAN  - LOWER  MISSOURI  SUBBASIN 


Amounts 

lealure 

I'nil 

lost)  1 

2000  1 

1 2020 

i 

[ (('umulative  Above  CurrenO 

SPI  < II  II  I)  NON  I I l)l  KAI  I'R(H;KAMS 

Pnvjtc  (iroutui  vvuli'r 

I .lint)  At 

lOK 

2hh 

412 

Sidle.  I.otai.  and  Privalc  R‘?crcution 

I.IHKI  AC 

hi 

140 

242 

Private  l and  ('onscrvation 

1. 000  AC 

1 .44.S 

.Tf)44 

S.h.SO 

MODII  l(  AIIONS  Ol  I XISIIN<;  l)l  VI  LOPVU MS 

Reservoirs 

I.IKMI  Af 

Ih 

16 

16 

I ishing  A Recreation  Access 

Number 

211  1 

241 

271 

Water  Control  and  Related  Land 
Development 

I'.xtetisive  surlace  water  control  developments  ate 
tncltided  III  Ihe  subbasm  tramewoik  plan  as  a means  lot 
meeliiig  fiilure  needs  as  well  as  Ihe  ob|eclives  lor  this 
area.  lable'M  simmiari/es  Ihe  physical  fealiiies  ol  this 
componeni  ol  the  subbasin  Iramework  plan. 

riie  surlace  water  control  features  include  I .(K)5 
multiple-purpose  reservoirs  pioviding  a total  storage  ol 


1 2.(i04.(KI()  acre-feel.  Iwenly-six  reservoirs  having 
individual  storage  capacities  greater  than  25. ()()()  acre- 
feet  would  provide  'l.oTO.fKMI  acre-feet  of  this  total, 
while  '>7')  rescrvoiis  with  less  than  25.(HH)  acie-feet  of 
individual  stoiage  would  provide  2.‘)(>4.(HH)  acie-feet  of 
storage.  In  addition  lo  the  nnilliple-puipose  storage 
leservoiis.  tiSX.IMK)  acre-feet  ol  single-purpose  storage 
would  be  provided  5.b>.(HH)  acie-feet  foi  general 
lectealion  and  I l‘).(M)(l  acre-feel  for  fish  and  wildlife 
purposes. 

INV 


■d 


Tdblu  91  WATER  CONTROL  AND  RELATED  LAND  DEVELOPMENT 
FRAMEWORK  PLAN  - LOWER  MISSOURI  SUBBASIN 


Amounts 

1 caluu* 

I'nil 

I'lKO  ' 

[ 2IMKI 

21)20 

(('umuhitive  At>ove  ('urrenO 

MKI  \(  1 U \ 1 1 K ( ()M  KOI 

1 

1 .000  Al 

I2.ll'i2 

1 i.2(i2 

1 tU  .»}  fJt»M 

Miles 

X7.1 

l.l'M 

1.141 

lijnk  Stjhili/.jUnn 

Miles 

14 

4.1 

57 

< Si.jbiii/.ttion 

SlriK  tures 

S77 

1.1K. 

I..154 

1 \S1>  1)1  V!  1 Ol’MI  M 

Kol  u-.ilum.  1 isli  .itul  \\  iMlilc 

1 .000  AC 

I4X 

121  i 

111 

( iri»up  1 >r.iuKtj:c 

1 .000  AC 

411 

711 

Hill 

Surt.Kc  WalcT  Irriguliun 

Nun  1 ctlcr-il 

1 .000  AC 

I 122 

121 

.S5S 

l.jiul  Cunscrs  Jlion 

1.000  AC  j 

1 

24 

11 

()l  IJ,('(I4,U(I0  .K ri’-k’cl  III  iiiiilli[)li.'-[niipi)S(.’  mi- 

piHiiulincMls,  1,5I'M)()0  .kic  Il'ci  wmikl  be  in  imielivc 
slimiiie.  aere-leel  wniilil  be  Icn  i<i;iil  beiieliei.il 

uses,  iiiul  ii. 742.000  aeieOeel  wouki  l>e  tor  exclusive 
llooil  eoiiliol.  1 be  loiiii  use  sioiafre  wouki  be  used  as 
lollows 

.Siieamllow  A iiiiiueul.il ion. 

Uualily 
linualioii 

Muiiieipal  >.V  Indiisliial 
1 lydro-eleeliie  powei 
KeereaOou.  I ish  iV  Wikllite 
I lood  ( onliol 


.ksl  .000  aeie  leel 
25:.000 
.S4:.000 
: 1.1.000 
:.i7:.(H»o 
liieideiilal  beiielils 
Iroiii  leiiulaOon 


Ciianuel  and  levee  iinpioveiueuls  eoveiiiiii  42  miles 
would  be  provided  lor  loeal  Hood  pioleeOoii  al  Kansas 
(Tly  (Blue  and  Lillie  Blue  iiveis).  I xeelsioi  Springs. 
PleasanI  Hill.  Smilliville.  aiul  Jelleison  City  in  Missouri, 
and  al  ( )saw aloinie.  Kans..  aiul  401  miles  would  be 
associated  willi  waleislied  iinprovemenls.  I be  lemammg 


7.s0  miles  aie  designated  loi  agriculliiial  levees  .dong  llie 
Missoiiii  Kiver.  Olliei  m-slieam  eonirols  would  eonsisl 
ol  57  miles  ol  bank  slabili/alioii  iiieasuies  piiniarily 
loealeil  on  tlie  Osage  and  (oaiid  livers,  and  I ..x5'>  grade 
conlrol  slrueliires  lo  preveni  gully  erosion. 

Kelaled  laud  develo|iuierils  would  uieliide  .1.1 1. 000 
acres  ol  land  lor  leciealion  and  t'lsli  and  wikllile 
purposes;  group  systems  lor  Hie  dunnage  ol  100.000 
acres;  .iiid  Hie  iirigalion  ol  S5.S.000  acies  ol  land  by 
diveisions  ol  surlace  waters  regulated  by  llie  reservoii 
syslems. 


Environmental  Enhancement  and 
Non-Structural  Measures 

The  aildilional  envuonnieul.il  lealmes.md  the  niagni- 
Hide  ol  a Hood  plain  iiiaiiagenienl  piogtam  loi  the 
subbasin  rellect  the  same  realuies  oiillmed  previously 
I'or  Hie  other  subbasms.  These  are  suuimari/ed  in 
table  02. 


Table  92  ENVIRONMENTAL  ENHANCEMENT  AND  NON  STRUCTURAL  MEASURES 
FRAMEWORK  PLAN  LOWER  MISSOURI  SUBBASIN 


\mminls 

1 ealure 

1 ml 

1480 

3(MMI 

2020 

((  unuilative  \ho\e  ( urreni)  .1 

1 NVIKONMl  M AI 

Sew.jpe  1 fe.itinent  IM.inis  * 

N limber 

\ 

1 .400 

W.iter  Su|>pl\  A Ire.iOnenl 

l.llllll  Al  VK 

14‘) 

1()7 

Sid 

1 ish  ,111(1  \\  ilillile 

\\  elIjmJs 

1 .(Kill  A< 

0 

10 

10 

M.m.ipeinent  Aie.is 

1 .IHMI  A( 

K7 

'H 

dl 

1 isli  Hdti  heiies 

•\  limber 

(t 

0 

s 

1 Ish  liiipuumlinetOs 

Niimbei 

> 1 

70 

.o 

Sxeiik  Kivers 

Miles 

ash 

css 

1 r.iils 

Miles 

0 

.ISO 

Cso 

NON  SI  M'KAI 

1 loud  IM.im  M.itijv^'menl 

A red 

1 .11(10  \( 

VM 

I..S70 

l.72d 

1 loud  Il.t/.ird  Reports 

Number 

17 

74 

do 

1 1m  luilt's  csistmi;  pl.iiils. 


I mi 


4 


Land  and  Water  Changes 


Imiii  sircainllow  liirillralioii  may  be  cxpctlod  williin  I 
lo  1 years.  Since  "iniiimg"  ol  grouiu]  water  m the 
Net  land  use  changes  ilial  would  result  Irom  the  snbbasin  is  improbable,  no  depletions  were  assigned  lo 

snbbasm  liamewoik  aie  sliown  III  table ‘LV  groniid-walet  use  jiul  the  elleci  would  be  to  diiectly 

Watei  supply  studies  mdic.ite  a slreamllow  depletion  dimmisli  local  sireamllows,  Iable'14  presents  the  willi- 

ol  about  1 million  acte-leel.  (iunmd-waler  willi-  drawals  and  siieamllow  depletions  that  would  result 

diawals  Irom  llie  valley  alluvials.  on  llte  olliei  liand.  may  from  llie  subbasm  liamework  iilan. 
leinptn.iiily  deplete  w.ilci  l.ibles.  but  lull  lesioraltoii 


Table  93  LAND  USE  CHANGES,  F RAMEWOR K PLAN  LOWER  MISSOURI  SUBBASIN 


Net  1 ami  I'm’ ( hanges 

Prilu  ipul  I'm’  | 

1965  I9K0  I 

I9«0-2(HK) 

2IMK)-2020  1 

' l‘>f).S-2020 

( Ilmusaml  Aerest 

ling.ilai  C rtipl.nul 

1 * 1 

r.tSI  1 

t 970 

Nun  irngjlal  ( rophirul 

6 14 

1 ■ 8(U  1 

-724 

-2.1.49 

i WcMTiJIjDl} 

- 251 

- 222 

- (-75 

Pasture  aiul  Range 

- 296 

■291  1 

-401 

- 9SS 

1 runs..  I'rban.  \ lUulc-up  ' 

4 258 

+491  ; 

rKI2 

+ 1 M 1 

Other  iKei . 1 AW  1 . A Otlier  l\es)  i 

+455 

+ 506  1 

t S5 

+ S46 

Water  j 

+ 218 

+ 158 

•r  (i>) 

♦ 44,“) 

Table  94  WATER  WITHDRAWALS,  DEPLETIONS,  AND  OTHER  CHANGES, 
FRAMEWORK  PLAN  - LOWER  MISSOURI  SUBBASIN 


Withdrawals 

IX'pletions 

(irouiul  1 

Surface  1 

(iround 

1 Surface 

I9S0 

20(HI 

2020 

I9IS0 

2(MM) 

2020 

19S0  2IK)0  2020 

1980 

2(MMI 

2020 

(C  umulative  Above  ( iirrent 

Thousand  Acre-feet  Year) 

Irtigatuvn 

65 

11.4 

2hl 

74 

194 

528  j 

149 

4.48 

.491 

MAI.  Rural  Dotneslu 

91 

20.S 

1 1 1 

27(. 

(.14 

28 

77 

186 

I herinal  i*o\ser 

172 

277 

550  ^ 

1.4 

66 

109 

1 ivestoi  k 

17 

.4.S 

(.1 

17 

.m 

68 

.44 

74 

129 

1 arul  ( unMTVation 

i 

17 

19 

20 

17 

19 

20 

Welljtuls.  1 ish  and  Wildlife 

14 

17 

19 

14 

17 

19 

1 va('oralu>n 

214 

4,47 

555 

214 

447 

555 

lotal 

1 

290 

.429 

619 

I.2.‘1X 

1 .952 

4(.  1 

1.047 

I..487 

Costs 

not  only  lunctional  uses,  but  also  the  Ledeial 

I sinnales  ol  lirsi  costs  lor  all  realures  ot  the  snbbasin  non  l ederal  cost  shaimg  relationships  Based  on  e\islmg 

liamework  plan  indicate  a total  mvesimeiil  iei|unemenl  legal  and  policy  considerations,  initial  l edeial  mvest- 

appioximalnig  S T7  billion  .Average  annual  OMiVK  costs  menis  ol  SI,77K  million  would  be  lequiied,  exclusive  ol' 

wonhl  laiige  liom  S2b.5  million  by  I'l.M)  lo  SI02.S  SS.S.b  million  lor  nnlial  cost-sharing  Ol  the  milial 

million  by  2020.  I igurc  47  presents  cost  estimates  for  ainounl.  S I .'9  .S  million  would  have  lo  be  repaid  ovei 

the  subhasni  Iramework  plan  at  the  I9K((.  2000.  and  the  long-leim  lulure  by  noii-l  edeial  nisiilulions.  result- 

2020  target  years.  mg  III  a net  ledeial  nivestmenl  ol  Sl.OSS.5  million. 

I he  lirsl  costs  distributed  lo  each  lunclion.il  Hem  Similarly,  noii-l  edeial  piogiams  having  a I'lrsl  cost  ol 

mchided  in  the  snbbasin  liamewoik  plan  aie  shown  S2..LS'). 7 million  wonhl  be  netted  lo  S 1 ,4‘’4.9  million  by 

graphically  m ligiiie  4S  As  can  he  noted  I rom  liguie  4S,  giant  and  assistance  piogiams  ( SHk4  S million)  ol  the 

the  largest  sliaie  ol  the  total  mvesimeiil  would  be  loi  Federal  Goveinmeni  On  the  b.isis  ol' nnlial  investments, 

lecrealion.  SI  billion,  oi  27  percent . lollowed  by  llooil  the  Federal  iion-Fedeial  cosl-shaimg  lor  the  total 

control.  S7')')  million,  oi  22  peicenl.  land  conservation,  Iramewoik  plan  would  appioxnnale  .SK  and  42  percent, 

S.‘>07  million,  or  14  peicenl.  and  walei  supply  and  respectively  On  the  basis  ol  net  costs,  however,  the 
Irealmenl.  S4S7  million,  or  12  percent  cost-shaiing  could  approximate  .s4  peicenl  Federal  and 

Further  insight  lo  invesimeni  reipinemenis  is  pro-  4(i  percent  non  I edeial  I he  distributed  costs  logelhei 

vided  by  an  additional  disaggiegalion  ol  costs  lo  relied  with  cosl-sh.irmg  iei|uneinents  ate  shown  on  table  9s, 


■A 


Table  95  - INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY  - LOWER  MISSOURI  SUBBASIN 


— - 

Plan  Featurea  With  Initial 

Federal  Inveetaent 

i 

Non-Federal  Plan  Features 

Function  ^ 

Total 

Specific 

Allocated 

Joint 

(Non~Federal)  

Keoavable  T Coat-Share 

1 Total 

Fed.  Grants 
A Assistance 

Local 

($  Millions) 

(5  Millions) 

Specified  Non-Fed.  4nd  Mode. 

Pvt.  Crd.  Weter  Irrlftetlon 

41.2 

41.2 

State  k Local  Recreation 

840.  7 

336.4 

504.3 

National  Recreation  Area 

Private  Land  Conecrvatlon 

507.0 

253.5 

255.5 

Irriiiation  KeRab i litat  Ion 

Acceee 

j 1.8 

3.8 

Refugee 

' 

Hatcher  ice 

Kceervoire 

S.7 

5.7 

i*atvr  Control  and  Related  Land 

SinRle  Purpoee  F.  C. 

31*#. S 

255.6 

6J.9 

Other  Single  Purpoee  Kee. 

1 

Grade  Stabi 1 i rat  ion 

61.7 

49.  J 

li.4 

) 

hank  Stabilization 

l.A 

1.0 

.4 

1 

.M.  P.  Keaervoire 

0 

(520.9) 

( 375.1) 

(139.5) 

1 

Water  Quality 

41.8 

Irrigation 

- 

28.8 

28.8 

j 

M A 1 

1 

57.4 

57.4 

1 

Power 

;.o 

26.3 

33.  3 

1 

Kecreat ion 

40.0 

110.4 

20.0 

: 

Fleh  and  Wildlife 

110.4 

i 

Flood  Control 

473.9 

! 

Surface  Water  Irrigation 

j 57.5 

57.5 

Croup  Urainage 

i.u 

2.6 

2.4  1 

Public  Land  conaervation 

1 

.4 

Lnviron.  and  Non-Structural 

1 

Sewage  Treataent 

i 277.0 

83.1 

193.9 

Water  Supply  A Trcataent 

1 J»4.1 

199.6 

199.5 

Fleh  and  Wildlife 

! 

Wetlande 

2.5 

2.4 

.1 

! 

Manageaent  Areae 

24.1 

12.2 

11.9 

Fleh  Hatcher lee 

5.0 

2.5 

2.5 

Fleh  lapoundaente 

1 8.6 

4.4 

4.2 

Scenic  Hlvcre 

j 5.9 

5.9 

Trail# 

i .8 

.8 

Flood  Plain  Hatiageaent 

i 1.4 

1.4 

209.  3 

209. 3 

Foreat  Manageaent 

Preclp.  Manageaent 

Totala 

1.313.9 

375.1 

139.5 

85.9 

2,359.7 

884.8 

1,474.9 

-- 

1965*2020  lotel:  3.673.6 

. \ 
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Tiihle  96  - FRAMEWORK  PLAN  FOR  1980  LOWER  MISSOURI  SUBBASIN 


Initial  I'irsi  Costs 

Annual  Operation, 
Maintenance  and 
Replacement  C osts 

Man  l oalurt' 

iK'sc  riplion  and  IHirpose 

lederal  Non-led 

Total 

lederal 

Non-led 

lotal 

Su»rapc  Kcscr\oiis 
Motlitkalums 

Raise  embankment  o\  I liomas  Hill  Res 
ervoir  on  the  1 iltle  ( hanton  River  to 
provide  Hi. 000  aere-leet  ol  additional 
sU»rage  ioi  tlood  eontiol. 

.5.7 

(S  Million) 

II 

5.7 

($  I'housand ) 

5b  0 

5b 

Single  Purpose 
Impouiulinents 

Reerealion  and  fish  and  wildlile  res- 
ervoirs having  17b. 001)  aire-teet  ol 
storage. 

( Lists 

and 

.ifC  liuliull'd 
w 1 111!  Ill' 

below 

with  re».rcation  and 

tlsll 

Mulliple-Purp«ise 
impoutulmenis. 
M.j|or  ami  M inoi 

14  impoundments  having  5.1  ?b.000  aere- 
leet  ol  storage  and  410  minor  reservoirs 
wilhaeapauly  ol  1 .2 1 b.OOO  ul re-leel 
lor  water  (|u.ilil> . irrigation.  M\l.  power, 
reereation.  t ish  and  wildlilc,  ami  Hood 
eonirol. 

522.0 

II 

522.0 

1 .b57 

54b 

2.253 

ti  ngation 

SevK  S>  sleins 

Pnwide  2.P).000  acres  ol  irrigation 
subhasin-wide. 

0 

:.V4 

23  4 

0 

2.123 

2.123 

( irouf>  1 )r. image 

Provide  40.000  acres  ol  public  or  group 
drainage. 

1.0 

1 II 

2 0 

0 

SO 

80 

1 osal  1 looil  Proteetion 
f 

(’haimel  and  levee  iinproveinents  involving 
873  miles  lor  protection  ot  Kansa.s  City 
lUIue  and  1 iltie  blue  Rivers).  1 \celsior 
Springs.  Pleasant  Hill,  and  Smithville.  Mo., 
and  Osiiwalomie.  Kans,.  agricultural  lands, 
and  l)olh  urban  and  agricultural  areas 
associ.ited  with  watershed  improvements. 

I75.b 

4.L4 

21‘).5 

0 

578 

578 

( itaiie  Stalull/atlon 

877  grade  stabili/ation  striKtures  lor 
erosion  control. 

2‘)  7 

7 4 

37  1 

bb 

bb 

Pank  Stahili/dtiori 

bank  protection  on  the  Osage  and  (irand 
rivers  covering  14  miles 

0.3 

II  1 

0.4 

0 

4 

4 

keerealion 

1 he  development  ol  b 1 .000  acres  b>  the 
State,  local,  and  private  sc'ctor;  providing 
21 1 new  access  sites  to  existing  water  ami 
35  miles  ol  scenic  rivers  ( Niangua  River) 

4(.  ') 

774 

1 14,3 

5.354 

5.354 

1 ish  am)  ^ lUthle 

87.000  asres  tor  game  management  and 
21  new  i'lsh  impoundments. 

>»  >1 

'(  7 

14  n 

0 

1S4 

'S4 

U aler  Suppl>  ami 
1 realineiil 

I reatrneni  tacilities  to  serve  b74.000 
peo|)le  and  development  ot  individual 
su  pplies. 

51  S 

115  0 

0 

4.150 

4.150 

Ss’NSdge  Ireatineni 

1 nlargement  ol  178  secondary  laLililies. 
additions  to  1 5 sc’comlarv  laulilies.  and 
ctJiistrik tion  ol  l‘>5  new  secomlarv 
lacililies. 

’1  >) 

M 1 

73.0 

0 

7.b00 

7.b00 

•! 

1 ami  ( onserv.ition 

land  treatment  measures  lor  1.445.000 
;k resol  piivate  latkl  ami  b.OOOairesol 
ledcrally  ow  ned  land. 

(.7  1 

67  II 

1 14.1 

1 

5.500 

5.501 

1 IihkI  Plain  Management 

Preparation  ol  17  tlood  hazard  reports 
covering  5‘)  1 .000  acres  ol  Hood  plains. 

(1  ,1 

dS.-L 

45  8 

40 

477 

517 

1 Iota) 

‘M7  ‘1 

4:<»ll  1 

3bb.4 

I.7.<i4 

76.717 

7X4  7! 
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FIGURE  49 

LOWER  MISSOURI  SUBBASIN 


PRINCIPAL  WATER  CONTROL  FEATURES 

EXISTING  AND  1980  FRAMEWORK  PLAN 
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FIGURE  47 

f ■■iivA’-ED  First  and 

OPERA'ION,  Vi  \ 'EN4NCE,  .'.M  F>EPi  AC  £ ME T ■ 
‘ ‘'Mf/fc  A AN 

lower  MISSOURI  SUBBASIN 

. i'Tioiai  v<*  TDo»e 


Short  Range  Framework  Plan 

lilt’  slloiM.in^’f  ttMllili’s  nl  Hk'  MlhhjMil 

tMilicv  oik  pkin  aic  smiiiiKm/oil  in  1 i^uk’n  4‘* 

.iml  ^(1  nIh'vv  Hio  nuioi  Ic.tniit’s  nl  ilif  l‘»Mi  Ujim’work 

plan  In  ucti^raplik al  ln*.aJH‘ii 

IMPACTS  OF  SUBBASIN  FRAMEV\/ORK 
PLANS  ON  WATER  AND  RELATED 
LANDS 

During  plan  h»mmlalit>n,  luinu’  lami  usf  clianiii’s 
were  hast’d  t>n  a ict«»uniln*n  ot  ilit*  it’tjunt’MK’iiK  !«>r 
ffanspoManmi.  uihaii,  and  hijili  np  aioas  as  vst’l!  as  tho 
L(*iu  cfsions  o!  land  uso  loi  I lie  s arnuis  pui  poses  iik  iiided 
in  llie  snbhasin  lianievvoik  plans  I able  piesonis  a 
basin  suinmarv  o!  ihe  nel  lantl  use  ehaiices  antieipaled 
ovei  file  stndv  proiecUon  penod  and  is  a summation  ol 
subbasm  \ allies  presented  in  the  preceding  section 

As  can  be  noted  irom  table  a total  ot  22  million 
acres  ot  agiicultuia!  land  m the  categoiie^  ot  non- 
irrigated  cropland,  loiest  and  ss oodlaiul . and  pasture  and 


FIGURE  48 

DISTRIBUTION  OF  COSTS  BT  FUNCTIONAL  PURPOSES 

r RAME  AOPK  p,  AN 

LOWER  MISSOURI  SUBBAStN 
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raiigc  would  be  innserled  to  niher  uses  ni  (Ins 
over  in  millitih  a^res  would  t'e  ouiseiieil  iiiigaieil 
v.ioptaiid.  witli  the  nel  depletion  ot  llie  .utreiil  agiuul 
tiiral  laiul  base  t>eiiie  about  12  million  as(e<^  Ihe 
vofiveiuous  |.i  oilier  piiit'oses  .m*  ^)|own  ui  lat'le  ’ ll 
shoiitd  be  iioietl  (hat  tor  the^alegorv  ‘ tliher  ''  million 
.Kies  would  be  piiiiunK  t<u  letiealion  jiui  tish  ami 
wildlife  piirpost's  Ihe  atltlil i« ui.il  w.ilei  area  ol  about  2 
million  .Kies  lelletls  mulliple  puipose  sioiage  lesi'ivtuis 
.iiid  other  iiiipoiindmenis  iiKimled  in  the  subhasin 
trainewofk  plans 


IMPACTS  OF  WATER  SUPPLY  CHANGE 

Waiei  suppK  changes  resulting  ln>m  the  subbasm 
Ifauiew or k pl.iiK  were  ait.iK  /eil  tt»  iiisuie  the  as ailabiht \ 
ol  w iiei  Itu  the  inieiuletl  uses  as  well  as  ilie  elte\.is  vui 
the  Missouri  Ki\ei  I lie  willuliaw  .ils  ami  tiepleiions  ol 
giouml  ami  suitate  waieis  ti»i  saiious  uses  weie  sunn 
mati/eil  loi  e.itli  subbasm  m the  pievcduig  sotlioii 
I able  sums  the  imtividu.d  items  into  basin  uUaK 


■ 


Till-  (iasi'<)n:ide  Kivor  Has  Sci-iiic-  Qiialiltos 


Water  Availability  and  Use 


suppK  HI ij;in.iliipi;  in  o.kIi  siibli.iMii.  llif  ik-poiidoiicc  of 
siibliasiii  liaim.'\SHik  plans  on  iiiirLMsoi.i  waU’i  \ loUls,  and 
ills'  inatiiiiuide  ol  ilk-  K'lnaiiiini;  wali'i  snppK 

■\s  IS  iiulkati'd  III  liiiiiie  51.  tlio  siihbasin  liaiiK'svoik 
plans  sk'pk'lc  k'ss  than  oncliall  ilk'  asailahk'  ssaloi 
snp[il\  III  ilk'  I ppi'i  Missonii.  N I'llou sloik'.  I ask'in 
Dakota,  \1iddk'  Missouri,  Kansas,  aikl  l.osss'i  Missouri 
subhasins  lliioiij:li  Ilk'  \s'ai  dOdO  In  noik'  ol  llk'si' 
siihbasiiis  Is  iikri'asi'd  wak'i  Vk'lds  tioiii  saiioiis  nianai’i'- 
iik'iil  [iroj;r.inis  a siiinitkani  I'oilion  ol  ilk'  lolal  wak'i 


Ilk-  wakT-iiepk'llili!  s'lk'sls  ol  Ilk'  snhbasin  liaiiic- 
works  do  not  nulkak'  ilk'  dojlico  lo  whkil  Ills'  lolal 
wak'i  supply  in  s'asti  snhhasin  is  iiss'il  and  rs'iiss'd.oi  ills' 
tna(:iill lids'  ol  ills'  is'sislii.il  siifsply  \s  sail  hs'  nois'd  Ironi 
lahk'  ‘1.5  ills'  ds'pk'iions  ats'  iis'l  valiis's  is's-ofini/inf: 
iikis'ass'sl  wak'i  yis'lds  lo  s'asli  siihhasin's  noinial  walsr 
supply  by  iniptnls.  pis's  ipilalion  niana(;s'nis'nl , lois'sl 
nianags'ins'nl , ami  inisss'llans'oiis  sonss'isioiis  ol  wak'i 
tiss-  I lyniis'  ^1  indkals's  Ills'  ds'(;is's'  ol  iiss'  ol  ills'  Wak'i 


Tahk  97  LAND  USE  CHANGES,  FRAMEWORK  PLAN  MISSOURI  RIVER  BASIN 


Cniousaiul  .\s'ri'sl 


Irrifiak-sl  I rnpIjiKl 
Non  irri^'.ik-a  ( roptaml 
I l•ls'sl  ami  Wiiiisllaiul 
l‘.isluk-  ,iml  Kan)is- 
I taiispiiil.iliim  I ilun  W llinll  up 
(rtlii'i  iKs-i  I AW  I A IMIii-r  I ss-s| 
Waki 


t.l,l47 

* r.u 

’..M.S 

* I .SS'l 

* 1 ,(>(>  I 
t <,  14 


*4.4,S7 
■ I. IS  I 
714 
.’.'177 
t.’.4(W 

< I .(.Isll 

t 4Sl 


nii,4,si 
i:.7ii7 
I.S7S 
7.(.l,‘i 
< 4.SSS 

♦ Sill 

• 1. 70S 


1 

I 

Ns'l  1 anil  I s 

1*  Oiangcs 

l*rifu  ip;il  1 sc 

l‘7A5  l'7S0  I 

l>»S0  2IHM)  j 

2IHX)  2020  ] 

I'7h5  2020 

.L'ON  ACRE  FEET 


19K 


MILLION  ACRE  FEET 


Tcihle  08  WATER  WITHDRAWALS,  DEPLETIONS,  AND  OTHER  CHANGES, 
FRAMEWORK  PLAN  MISSOURI  BASIN 


1 

1 

Wiiliilrawals 

^ iX'plelionv 

(iround 

1 

Surface 

1 

(iround  I 

.Surface 

Service 

1 

IVHO 

2(K»<> 

2020  1 

l')SO 

2020  j 

1 IVXO 

2(K)0 

2020 

19X0 

2(NM) 

2020 

\ 

(('uniulative  Aliove  Current 

I'houvand  Acre-feel  Year) 

Irng.itton 

.(.')XI 

l.()K4 

7.7.10 

I2.(.7.S 

i.:h7 

2 2‘)2 

4.U44  1 

2.119 

5.547 

9.127 

\i\l.  KumI  |)oincslii 

1 III, 

.117 

Mh 

•121 

1 .70'» 

1.0X7 

12 

2<> 

55 

51,4 

971 

1 (,4  2 

I herma!  r 

■> 

X 

1 1 

1 i'»r> 

2..S70 

1.141 

1 

5 ; 

X5 

115 

55f, 

1 ivesitu  k 

'O 

l‘»X 

1 2X 

4 IX 

4h 

157  ; 

174 

l(i9 

(>15 

1 aiui  ( nnscrNation 

(S.'S 

421 

712 

155 

421 

712 

Ucllaiuis.  1 ish  and  Wildlitc 

144 

2.17 

1X1 

144 

217 

IXI 

1 vapt)rati(U) 

XKi 

1.721 

2 422 

Xl(> 

1 .721 

2 422 

Imports  1 inlcrhasin  t>nl>  ) 

lO.S 

117 

■ 117 

- 105 

• 117 

117 

1 \porls  1 inlcrhasin  onl\  ) 

4 1 1 

1.112 

2.045 

411 

l.l  12 

2.045 

1 orcsi  \lanaj!cmcnl  i 

117 

l‘»>) 

4 111 

117 

• 199 

4 ir, 

l*rcL  ipilation  Manapcmcnl  | 

■ :ui 

5(.4 

1 .270 

1 

■ 201 

- 5(,4 

- 1.270 

lOI  \l 

4..S24 

7.2.10 

I4.4XX 

22.X1X 

I.12() 

2 .4  1 ') 

4.2h| 

4.2(,1 

‘L4I5 

15. 1,77 

suppl>,  oi  llial  iicodi'd  Id  inocl  w.ilot  domaiKlN  lliorciii. 
ILmovci.  Ill  llic  I’l.illo  Kivci  .ihm  oI  iIio  Pl.iUi.'  \u'hKii.i 
Siihb.iMii.  uitii.ilK  .ill  ol  the  cMsliiij;  MiiLnf  «.iU'i 
Mil'piv  wiiiikl  lu’  iiM'd  In  '020  .iiid  .idilcd  w.ik-i  lu'CiMiicn 
.III  iiulispcin.ihk’  cloiiiciil  III  llio  li.iiianMiik  I'l.iii  Tin' 
ciilK.il  .iic.is  ol  ilc|viuk'iKi'  on  Oils  added  walei  .no  llio 
Sonlli  atul  Noilli  IM.illo  nvoi  diain.ipos,  I’roInninaiV 
.inaK'n's  loi  llicso  two  sysloins  niilioalo  llial  llio  osli- 
inaloil  iloplolions  in  llio  poiiod  I 'M 0-2020  oxoood  llio 
I'HO  n.ilnial  waloi  Mi[iply.  I lie  lovol  oT  dovolopiiioiil 
('io|oolod  lliiongli  2020  can.  llioioloio,  bo  aolnovod  only 
tliioiigli  pioviMon  ol  .iddiOon.il  waloi.  lio.iliiiont.  and 
lonso  Mlliongli  llio  Mibbasin  liaiiiowoiks  indio.ilo  dial 
llio  addilioii.il  Mipi'ly  Wdiikl  oonio  lioni  lull  dovolop- 
nionl  osl.iblisliod  w.iloi  iiiipoilx  and  llio  loioxliy  and 
piooipil.ilion  inanagoinonl  piogiaiiis.  ollioi  allornalivON 
should  bo  ooiisidoiod  in  llio  Ininio.  Ilioso  inolndo  llio 
possibilily  ol  inoioasnig  niipoils,  icoyolnig  waslo  walois. 
and  rosliiolnig  waloi  nsos  In  llio  Wosiciii  Dakola 
Subbasni.  plannod  liilnio  waloi  nsos  would  losnil  in 
doplolions  ol  ovoi  ono-liall  llio  waloi  supply,  an 
unusually  high  lalio  loi  a iiinlli-slioaiii  subbasni  Tnluio 
dol.nlod  sluihos  should  looogni/o  Oils  doni.nid  snpply 
lolalionship  and  iho  sysloins  dosignod  .isooidingly 

Tor  iho  Missouii  Basin,  slioanillow  doplolions  would 
inoroaso  Ironi  a 1070  doplollon  ol  I 1.7  niilhon  aoro  lool 
III  a lolal  ol  27  4 niilhon  aoio-lool  by  2020.  a not 
inoroaso  ol  IS. 7 niilhon  aorolool  I Ins  iiiagniludo  ol 
waloi  iiso  would  signilioanlly  allool  sonio  sorvioos 
piovidod  by  Iho  Missouri  Rivoi  inaiii  sloiii  rosorvoirs  and 
would  rodiioo  avoiago  annual  How  lovols  iioai  Iho  ilioulh 
ol  Iho  Missouri  Kivor  Ironi  Iho  onrroni  S.Tb  iiiilhon 
aoro  lool  lo  M.'>  niilhon  aoro-looi. 

Effects  on  the  Missouri  River 

To  ovahialo  Iho  olloots  on  Iho  Missouri  Kivoi  and  Iho 
residual  Hows  lo  Iho  Mississippi  Kivoi,  losoivoii 


opoialion  studios  toi  iho  vaiious  luluio  dovolopnioul 
losols.  I'lbl).  2(1(10.  and  2020.  woio  niado  Iho  lOsulls  ol 
Ihoso  studios  whon  ooiiiparod  wilh  Iho  ouiionl  lovol  ol 
dovolopinoni  indio.ilo  iho  ollools  ol  luluio  basin  dovolop- 
iiioiil  upon  iho  bask'  main  sloiii  losoivoii  lunolions  and 
on  rlow  nslio.un  How  oondllions. 

Long-iango  rosoivoii  opoialion  studios  whioh  oovor 
iho  Insiorio  poriod  Iroin  |K‘),s(  ihioiigh  I'hiS.  but  with 
polonli.il  dovolopinonts  at  |0,S(l.  2000.  and  2020  losols. 
aio  oxooodnigly  ooinplox  and  iiivoKo  (ho  dosoiopmom  ol 
dolailod  oiiloiia  ,\s  a ooiisoi|uoiioo.  ovon  w ith  tu.iximuiii 
uso  ol  oloolronio  ooinpulois.  hnnialions  on  inno  and 
ollort  whioh  could  bo  oxiviidod  pioliibil  .in  oxhauslivo 
invesiigaiion  id  altoinalo  losorvoir  logulalion  onloiia  as  a 
moans  loi  oplimi/mg  oulpuls  liom  iho  syslom.  With  Iho 
many  assumplions  roi|unod  lo  pro|ool  iho  olTools  ol 
basin  dovolopinoni  on  luluro  Hows,  suoh  an  mvosligalion 
would  sorvo  no  iisolul  puiposo  at  Hus  iimo  llowovor.  iho 
sludy  lh.it  has  boon  mado.  .ilthough  exploratory  m 
iialuio.  does  provide  both  i]uahl.ilivo  as  well  as  loasoii- 
ably  valid  tpi.mlilalivo  osinnalos  ol  iho  ollools  that 
luluro  basin  dovolopinoni  oouki  have  on  iho  Missouri 
mam  slom  losoison  syslom  lunolions  and  on  down- 
slroani  iivor  Hows.  Iho  assumplions  and  oriloiia  used 
and  poilmoni  graphioal  maloiial  dovolopod  Ironi  Iho 
opoialion  studios  are  piosonlod  m Iho  appendix 
“llydrologio  An.ily si's  and  l‘io|oolions''  and  aio  not 
ropoalod  lioio 

I ho  sindios  domonslialo  llial  al  all  lovols  ol  dovolop- 
inoiil,  ourroni  and  luluio.  Iho  rosoivoii  syslom  would  bo 
hilly  olloolivo  lor  Hood  oonliol  wilh  all  lunoH 
oondllions  oxpoiionood  duimg  Iho  ISdS-l')(i.S  period  ol 
loooid  1 lows  al  .Sioux  Cily  would  alway  s bo  al  or  below 
the  lovol  poimillod  by  iho  downslroam  Hood  polontial 
I'lidoi  ouironl  oondllions  ol  dovolopinoni,  ihoro  would 
bo  .R)  months  dining  the  roooid  poiiod  when,  duo  lo  Iho 
downslroam  Hood  polonlial.  rosorvon  systoin  loloasos 
would  bo  rodiiood  below  lovols  roquirod  lor  Hood  storage 
ovaoiialion  purposes.  \l  Iho  I'lKO  dovolopinoni  lovol. 


K'diK  111  Ills  111  icUmm’s  wmilil  bt'  u'quiu'il  Im  niiK  l> 
niiiiillis.  «hili'  .11  iIk'  JOIHI  .iiuI  2u2II  k'U'Is.  no  mkIi 
u’lliKlions  wiuilil  bt‘  u’i|iiiti.\l 

SiillK'U'iil  u'K'.isos  I'l  piiinp.im.’  uiHilil  be  iiuiiil.iincil 
limii  itic  u'sc'iMiiis  .11  .ill  lievi'liipiin'iil.il  leu'K  lo  iiicel 
iiiiu.iliiiii  lOipiiK'im'til'  I lie  elleelsi'l  iinp.ilinii.  .is  well 
.IS  niliei  ei'iisiiiiiplive  use's,  iipuii  iiillous  iiilo  tlie  syslein 
■iikI  lele.ises  Inun  llie  sysiein  to  s.ilisly  ilein.iikls  weie 
eoiisiileieil  lliiiHieluHil  llie  leseiimi  lejuil.ilion  siiuiy 

\l  llie  eiiiieiii  le\el  ul  li.isiii  ilevelupinenl . n:i\ le.ilum 
llows  .leei.iciMi;  '^  41  lliinis.iiul  els.il  key  iKumisI leain 
I'cinis  v.iiikl  he  m.iiiil.iiiied  Im  lull  s-iuoiilli  ii.i\ le.ilum 
se.isiuis  liii  Ml  \e.iis  111  ilie  71  \e.ii  peiioil  ul  leeoul. 
Willi  llie  I'lMi  ileeeliipiiienl.il  leiel,  llie  lull  leiii;lli 
ii.iui;.il i< Ml  se'.isdiis  wii.iUl  leiliiee  iniil  ye.iis.al  ilie  201H) 
level.  Ill  4e  ye. US,  .iiul  by  JU20.  Ii>  I'lily  1^  yeais  Ivvu 
i!ii'iii;lil  peiU'ils  iliiiiui;  llie  leeoul  peiii'il  li.ive  siyiiiitkaiil 
elte'els  Ml  llie  iiavijialiMi  seiviee  1 in  llie  I'k'O  ilioiiplil 
peiiikl  .iiiil  .11  llie  1 'l.SU  level  ol  ilevelii|nueul.  subslaiilial 
desie.ises  iii  llie  ii.ivipaluni  se.isMi  leiipllis  Im  'I  yeais 
vvuulil  lesiill,  ,il  llie  dUilU  level,  exlieme  lediiel unis  ol  14 
sikeessive  ye.iis  would  lesiill  and  eoiiiplele  eliiniiialion 
Im  one  ve.ii  llie  dioiielii  ol  llie  lale  l')s()\aiid  eaily 
I'lMI's  iee|iiiies  ii.ivipalion  leleases  loi  ilie  dOOO  level  ol 
developiiieiil  lo  be  lediieed  lioiii  lull  seiviee  loi  II) 
sikeessive  yeais  Uy  llie  yeai  dUdll  llie  elleels  of  basin 
developiiieiil  on  llie  navijialion  liiiklion  beeonies 
eslieme  (n  only  15  yeais  dinnijj  llie  leeoul  peiiod 
would  II  be  possible  lo  provide  full  S.nionlli  navijiaiion 
seasons,  wiili  a eoinplele  elininialion  ot  llie  seiviee  lor 
II  sikeessive  years  diiiin);  llie  l‘).'ll  dioiii;lil  .iikl  2 
sikeessive  years  diiiiii):  llie  dioii^ilil  o|  ilie  lale  l')‘i()\, 
Sboriened  seasons  would  be  ipiile  eoninioii  lliiouplioul 
llie  peiiod  ol  leeord  I able  '•'>  shows  ihe  disinbiilion  ol 
navij;.ilion  season  leiifilli  lor  llie  7l  year  (leiiod  ol 
leeoid 


Table  99  ^ EFFECTS  ON  NAVIGATION  SEASON 
LENGTHS  BY  FUTUFIE  BASIN  DEVELOPMENT 
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Walei  ipialily  eoiilrol  leipiiieiiienis  weie  b.ised  on  llie 
assiimplion  ilial  sevoiulaiy  sewape  liealmenl  ol  iniiiii 
eipal  and  iiidiislii.il  wasles  loa'IS  peieeni  B(  )l > leinoval 
ellieieney  would  be  avail, ible  by  llie  yeai  2020  .nul  lli.il 
sloi.i(ie  leleases  lor  leni|ieraluie  eunliol  wniild  nol  be 
iiiade  On  lliis  basis,  all  iei(uiieineiils  on  llie  Missoiiii 


2IKI 


Kivei  would  be  niel  lliioiiplioiil  lire  period  ol  leeoid 
eonsiilei nii;  llie  liiliiie  developnieiil.il  levels 

lire  elleels  ol  Inline  developinenls  on  by  dioeleeliie 
s.ipabilily  ol  llie  leseivoii  svsiein  were  also  .nialy/ed. 
Hie  sludy  indieales  ihal  llie  peakinj;  v.ip.ibilily  would  be 
lediieed  lioni  ,i  e,i|'.kily  ol  aboul  I .')‘l(l  nieiiawalls  lo 
appioMiiialely  l,‘)20  niep.ivv.iils  by  2()2l)  \nnii.il 
syslein  penei.ilioii.  on  llie  mliei  band,  would  be  lediked 
by  .iboiil  peieeni  dinin^i  Ibis  same  peiiod.  Iioiii  2 
billion  kwb  einieiiilv  lo  s ,s  billion  kwb  in  21)20. 

Firm  I e 52  presenis  siieainllow  dui.ilion  einves  al 
eeilain  key  loe.iiions  on  lire  \1issoini  Kivei  and  illiis. 
bales  v.nioiis  How  eondilions  dial  ni.iy  be  anlieipaled 
over  ibe  sludy  pro|ee!ion  peiiod  ('oiisideiable  addi- 
bon.il  dal.i  lioin  llie  opei.ilion  sliidies  may  be  toiiiid  m 
ibe  appendix  "llydrologie  An.ilysesand  I’nnes lions." 


FUTURE  DEVELOPMENTS  ON  THE 
MISSOURI  RIVER 

Plan  loimiilaboii  sliidies  bn  ibe  I |'pei  Missouii. 
Wesiern  and  1 aslein  Dakolas.  Middle  Missouii.  and 
1 ovvei  Missouii  siibbasins  ineluded  a eonsideialion  ot 
impiovemenls  lelaled  lo  ibe  Missouii  Rivei  I oi  ibe 
mosi  pail,  siieli  eoiisideialioiis  lelaled  lo  eMsiini; 
problems  or  oppoiiimilies  dial  would  nol  be  sirmili- 
eanlly  alfeeled  by  possible  walei  supfi/y  e/iaii.iie' 
lesiillmg  bom  siibbasin  bamewoik  plan  sireamdow 
dei'lebons.  .Xecoidinply . plan  le.ibnes  siieli  as  sbn.ice 
mipoinidmenls  on  die  Missouii  Kivei  .ibove  ll  Peek 
Keseivoir  in  Monl.ni.i.  bank  siabib/.ilion  alone  die 
Missouii  Kivei.  .iiukiilluial  levees,  esi.ibbsbmeni  ol  a 
nabon.il  reeieabon  aiea  al  die  main  siem  leseivoiis, 
reeieabon  aeeess,  .iiid  developinenls  bn  leeieabon  and 
fisb  and  wildble  were  mebided  in  die  Iiibiilaiv  subbasni 
baniewink  plans 

Ibe  prmeip.il  impaels  ol  siibh.isni  sireamdow 
deplebons  on  die  Missouii  Kivei  ,ne  lo  llow  leipiire- 
nieiils  III  siippoii  ol  die  exisinie  navieabon  pro|eel  and 
bvdioeleeliie  power  rienei.ibon  Moieovei.  lesidiial  Hows 
al  Ibe  inoiilli  ol  die  Missouii  Kivei  miisi  be  leeoeni/ed 
III  anv  sliidies  de.ilmj;  widi  Ibe  lower  Mississippi  Kivei 

Allliour;b  poieiibal  Missouii  Kivei  slieamdow  would 
be  .ideeled  sij;iulkantlv  bv  2d20.  die  ledikbon  in 
hydropower  peakiny;  i .i|',ihiblv  would  only  be  on  die 
oidei  ol  4 peieeni  llowevei.  sv  sleiii  eueipy  would  be 
lediieed  sijmilkanllv . ,m  ovei.ill  lediieboii  ot  .v7  peieeni 
over  Ibe  pio|eebon  peiiod  Ibis  would  suj;);esl  di.il  in 
bine  Ibe  system  should  piob.iblv  be  eonveiled  lo  a 
peakiiiji  siabis  and  nian.iried  bn  Ibis  purpose  Ibe 
leseivoii  opeiabon  sliidies.  deseiibed  m die  pieeediiii; 
seeiioii.  also  assiimeil  dial  die  desijm  lailvv.ilei  elevalioiis 
,il  (.aiiison.  loll  K.iiidall.  .iiid  (i.ivuis  Ponil  dams  would 
reipiue  ,i  loweiiiijj  ol  die  Missouii  Kivei  ebannel  bed  bv 
7,  II),  and  Id  leel.  lespeelively  I oi  ibose  leseivons  ol 
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Flow  in  thousand  cubic  feet  per  second 


FIGURE  52 

STREAMFLOW  DURATION  CURVES 
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llu'  '-N'icm  (.Ill'll,  ii.iim.il  ili'j:i.nl.iln'ii  lo  pri>|c..U'il 
t'U'i .iliniK  lus  iii'l  m.ili'ii.ili/i'il  \n.iiuliiii;l\ . It  iMiiiUI 

.ippi'.ir  ik’sir.iliii'  (ImI  fill'  Ill’ll  ’’I  *1*1’  ^1*'*'***iJii  Kivi’i  ki’ 
.iitilki.ilK  linii’ii’il  In  ilii’iliimi;  m miloi  Im  llio  ponci 
l.lIlK'i  pii’MiHlsK  lllllllIK’ll  lo  Ih’  Il’.lll/Oll  I III’  lOsI  111 
Midi  di.iiini’l  noik  uimlil  .ippioxiiii.ili.’  'i.'ll  iiiillioii  In 
uc«  ol  iIh’  ii’siilis  iiiilii..ili.’il  In  liio  u’siTion  opi’i.ilion 
.III. iK  M’s.  stinlii’s  slionlil  I'l’  iiiiti. Ill'll  lo  ili’U’iiiiiiii’  lilt’ 
li’.(sihi)il>  .mil  |n.iilk.il'ilil>  ol  i.oiiu’1  liiif;  llii’  oxisiiiij: 
poMi’i  pl.iiils  lo  .1  pi’.ikiiij:  i.ip.ihililN  s\ sii’iii.  Ilk liiiliiit; 
ilk’  iii’i’il  tin  .iilililioii.il  pcakini;  poMcr  iiiiiis.  piacik-.i- 
liiliu  ol  pump  I'l. kk  opi’i.ii ions  .11  Ilk’  in.nn  siciii  il.inis. 
.iikl  llic  (.li.iniit’l  Ill’ll  loki’iinj:  1 In’sc  sinilii’s  slioiilil  lii’ 

.null’ll  .il  .1  possible  di.iiiiii’-inei  lo  .i  pi’.ikiii(;  si.iins  .mil 
po\Mhli’  nnpli’ini’iil.ilion  ol  oilii’i  plnsic.il  iinpioveini’iils 
..Ill’ll  w illiin  lilt’  I'l.sil  JliOll  Unit’  li.niu’. 

I III’  K’servon  opi’i.ilion  siinlii’s  .ilso  iiiilk.ili’  lli.il 
opi’ii  \i .ili’i  n.iiig.ilion  on  llic  cxisiiiii!  klissoiiii  Kivcr 
w.ili’in.n  piob.ibK  iionlil  noi  lit’  \i.ibli’  .iltoi  llic  yi’ai 
dIOII  bi’c.iiisc  ol  Ilk’  kick  ol  ii.ilc!  lo  in.iinl.iin  iii’ci’ss.ii> 
cli.inncl  ilcpilis  oM’i  .1  ii’.ison.ibic  li’iifilli  ol  liiiii’.  ( I’ll.iin 
.illi’i n.il ivc  coiiiscs  ol  .klion  slioiiM  llicn  be  consuleietl 
I11I.1111I  k.ileni.n  n.n iii.ilion  umlil  be  eliinin.ileil  .mil 
oiliei  nioiles  ol  ii.inspoii  nseil  On  ilie  olliei  li.iiiil.  llie 
iiu’i  conlil  be  c.in.ili/eil  lliioni:li  j senes  ol  locks  anil 
il.iiiis  lo  siippoii  lull  season  n.ivii;.ilion  Anolliei  aller- 
n.ilive  icoiiM  be  lo  ileciease  cliaiiiiel  tlepllis.  01  llie 
n.iMi’.ilion  si’.ison  coiiUI  be  slioileneil  anti  ilreilpint:  iiseil 
as  a ineaiis  lor  inainlaniiii);  .1  'Mool  iliall  II  is  pieinaliire 
lo  seli’cl  a course  ol  acliori  ilial  uoiilil  mil  be  rei|iiireil 
iiiilil  kl  to  51)  sears  in  llie  liiliiie  However,  on  lire 
assiiinpi ion  lli.il  ml. mil  n.iMji.ilion  will  be  neeileil.  llie 
basin  I i.iniew 01  k plan  mckules  an  ileili  tin  slack  waler 
il.mi  aiiil  link  lacililies  al  an  eslnnaleil  cost  ol  billion. 
\s  llie  iiei’il  tor  aclion  becomes  more  ilelmilne  m llie 
Inline,  llie  s.nioiis  allernaliu’s  woiilil  base  In  be 
lareliills  aiials/eil  anil  llie  (iiopei  course  ol  action 
ilelt’Miiineil 

In  ailililion  lo  llie  w.ilei  supply  nnpacis  on  llie  esisl- 
iiij:  Missoini  Kiser  n.is ip.ilion  cliaimel  below  Sunn  ( ily. 
receni  similes  milicale  llie  probable  le.isibilily  anil  neeil 
lor  eMeriiliiii!  llie  exisimp  ii.isip.ition  pioieci  Irom  .Sioux 
( ils  lo  (.asms  I’onil  Dam  Sucli  exlension.  b.iseil  on 
exisinip  reserson  opeialions.  woiilil  ii’nune  atlililioiial 


lele.ises  ol  aboul  5()()  cIs  lioni  (lasiiis  I’omI  Dam  anil 
Keservoii  \5illnn  iioim.il  sssieni  opeialions.  tins  woukl 
not  bent  nia|oi  sipniticance  I lowevei . suck  exlension  ol 
Ike  exisinip  iias ip.ilion  pro|ecl  woiiM  be  sub|ecl  lo  ike 
same  impacls  as  ilesciibed  previously.  Ikerelore.  a 
ik’cision  lelalive  lo  nnplenienimp  plans  lo  exienil  ike 
n.isip.ible  ss.ileiss.iy  lo  (lavins  I’onil  Dam  slioiiM  be 
b.iseil  on  Ike  same  alleinalises  previously  ilesciibeil.  anil 
suck  ilecision  piob.ibly  is  not  rei)Uireil  belore  I'biO. 
Aicoiilmpls . unlil  a Inin  ilecision  can  he  inaile.  wilkni 
ike  conlexi  ol  a li.nnesvork  pl.m  an  msesinieni  cost  ol 
S(it)  million  Is  incluileil  lor  ike  ye.ii  JIKKI  lime  li.nne 

.A  possible  neeil  loi  piovnlmp  nasipable  ckamiels  on 
ike  Kansas  Kiser  below  I inner.  Kails  , .mil  on  ike  losvei 
.'  miles  ol  ikeCiiaiiil  Kisei  m Missouii  was  also  iinlic.ileil 
by  Ike  li.nnessoik  sluily  I lie  lorniei  is  iiicluileil  in  ike 
li.iniework  plan  since  plan  loimnlalion  siinlies  nnlicale  a 
ii’asonahle  piobahikly  ol  economic  leasibikly  . Ike  lallei 
does  nol  appe.ii  lo  nieel  economic  leasibikly  ciileria. 

.Addilional  lealures  included  m llie  101.1I  rramework 
plan,  not  previously  mckided  m Ike  siibbasin  liame- 
works,  include  Slackwaler  navipalioii.  S.'  billion; 
exlension  ol  Ike  iiavipahle  walerway  lo  (iaviiis  I’oiiil 
Dam.  SbO  million;. mil  cliaimel  bed  loweimp  below  tkree 
mam  slem  dams.  S.k)  million  a lolal  cosi  ol  S.kO') 
billion. 

THE  BASIN  PLAN 

Developmenl  ol  a waler  lesources  plan  toi  Ike 
Missouri  Kivei  Hasm  depends  on  ike  resokilion  ol 
problems  and  developmenl  ol  resources  111  Ike  liihulary 
draiiiape  areas.  Accordm.dy . llie  basin  plan  renecls  a 
sunimalioii  ol  iribiilary  subbasni  liameworks.  lopelker 
Willi  suck  addilional  improvemenls  on  ike  mam  stem  as 
may  be  leijiined  111  liplil  ol  llie  ellecis  ol  ike  liibulaiy 
developmenls  on  ike  Missoni  1 Kivei.  I lom  an  un- 
conslianied  si.nidpoml.  ike  lealines  ol  ike  basin  liaiiio- 
work  plan,  as  siimmaii/ed  in  lahle  100.  would  leipine 
incremeiilal  nivesinienis  ol  S(i.5  billion.  S7  ')  billion,  and 
SIO  I billion,  al  I'l.sil,  JOOO.  and  JOJO  lime  levels,  01  a 
lolal  ol  Sd4  5 billion.  I lie  cosl  sliaimp  analysis  loi  ike 
Missouri  ll.isni  is  Mimm.ni/ed  m lahle  101 
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Table  100  FEATURES  FOR  FRAMEWORK  PLAr 

4 MISSOURI  BASIN 
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^ Amounts 
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( ir.iik-  St.ihili/.ititin 

SlriK  lures 

.7.7.77 

7,174 

I0.2(.7 
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1 

T - -- 

1 

Plan  Featuree  With  Initial  Federal  Investaenl  ' 

Non~Federai  Plan  Features 

1 

Allocated 

( Non-Federal ) i 

Fed.  Grants 

Fun<'.clon  ^ 

Total 

Specif Ic 

Joint 

Repayable  ' 

Cost-Share  ' 

^ Total 

4 Assistance 

Local 

($  Hi U Ions)  ; 

($  Hilllons) 

Sptclfled  Son*FeO.  and  Hoda. 

i 

i 

Pvt.  ord.  MAier  Irrigation 

i 

1,136.8 

1,136.8 

Staia  h Local  Kccrralion 

1 

3,149.4 

1 , 376. 7 

1,772.7 

National  Kiecrratlon  Area 

54.2 

Private  Land  Uonaervat ion  i 

1 

3, 788.0 

1 ,8^4.0 

1,894.0 

IrrlKatlotT  Kahabi  11  tation 

U3.0 

313.0 

313.0 

A<  ceas 

27.  1 

27.1 

Kefuges 

18.  i 

m.s 

Hatcherlea  i 

3.7 

2.0 

1.7 

Reaervol rs 

19. S 

19.5 

I 

8i.8 

85.8 

Water  Control  and  Related  Land 

Single  Purpose  F.  C. 

S79.8 

463.8 

116,0  1 

Other  Single  Purpose  Rea. 

36b.  1 

Jbb.  J 

352.2 

1 

164.8 

164.8 

Grade  Stabilization 

24  3.  7 

194.9 

48.8 

HanR  St abl lira t ion 

Sl.it 

36.4 

15.4 

N.  P.  Kcacrvolrs 

4,241. 3 

(2.391.3) 

(1.850.0) 

(1,446.7) 

Assoc.  Joint  Works 

>69.0 

( 569.0) 

( 549.9) 

Water  Ouality 

182.1 

Irrigation 

1,099.1 

1,099.1 

Hal 

280.9 

280.9 

Power  p 

182.0 

92.1 

2 74. 1 

Rec  reat ion 

754.  3 

378.8 

338.5 

Fish  and  Wildlife 

8.0 

384.6 

4.0 

Flood  Control 

1 .447.0 

i.b 

Surface  Water  Irrigation 

1,692.0 

1.692.0 

1.692.0 

7 39. 7 

7 39.7 

Group  Jralnage 

74.3 

37.5 

36.8 

Public  Land  conservation 

62. S 

62.5 

Fnviron.  afwl  Non-Structural 

Sewage  Treetsent 

1.105.0 

331.5 

773.5 

Water  Supply  k Trcataeni 

1,821.7 

114.1 

914.8 

Fish  end  WildlKs 

Wetlands 

74.0 

70.2 

3.8 

Hanageaent  Areas 

i 

109.0 

54.9 

54.1 

Fish  Hatctierics 

lb. 9 

8.7 

8.2  i 

Pisli  iapuundaants 

23.1 

11.7 

11.4 

Scenic  Rivers 

U.5 

12.5 

Trslls 

30.6 

30.8 

Flood  Plain  Hanageaent 

10.9 

10.9 

728.5 

728.5 

Forest  Hanageaent 

2.5 

2.5 

Free  ip.  Hanageaent 

42.7 

42.7 

Totals 

R, 503.0 

5.B41.9 

2,411.0 

4,353.8 

242.1 

12,863.8 

4,572.0 

8,291.8 

Htssourt  River 

l,uto-o 

3.090.0 

30.0 

1965'2020  Totalt  24.456.8 

CHAPTER  8 


ASSESSMENT  OF  FRAMEWORK  PLAN 

RESPONSES  TO  NEEDS 


I la'  li.iiiu'woik  [>1.111  u.is  loiiiuil.ili.'il  111  inci'l  pio- 
[I'llcil  liiliiic  la'cil'.  Il  ii'lli'i  Is  .1  n.‘s|>iiiiv.'  Ill  llioso  iiccils 
williiii  llio  imilli  pl.iiimiii;  oh|i.';  lixi-s  |K'iliia'iil  lo  llic 
^'.l'^lIl  ,iiul  ll^  iiKlivalii,il  Mil-ih.isiiis  \t'i.'i>Kiiii>:l> . iIk'  [’l.iii 
w.is  llltllioi  ,III.|K/I'il  .IS  Id  iIs  s'I  let  MUMlOss  iii  iiicollliu 
piDIOsU'il  ra’i'ils  oi  Id  .aha'Vi.'  s|XMta'il  dI'P'iIhos  I idiii 
sikIi  .111  cv.ilii.il iDii  .iiul  111  liijlil  dI  piissihlc  plivsic.il  .iiui 
lisial  consli.iiiils.  llic  limiiit;  Idi  impIciiiciil.iliDii  dI  iIic 
lc.iliiio\  dI  Ihc  liaincwDik  [il.iii  can  be  ilcicimmal  Ihis 
i.liaplci  ilisuisscs  llic  liiiicliDiial  diiI|>iiIs  iIi.iI  can  be 
aiilici|<ale>l  smiIi  iiiiplenieiil.iliDii  dI  ihe  liaineuDik  [>l.iii. 
Ilie  liiiKliDii.il  iiileMelaliDiisliips,  anil  llie  evleiil  Id 
svbkli  Dbjeclives  .ne  mel 

RESPONSES  TO  FUNCTIONAL  NEEDS 

Nil  aiialvsis  Dl  luiicliDM.il  DUtpiils  dI  j:dd(Is  aial 
'a'lvices  llial  svduM  be  all.iniej  b\  iin|'leiiienlaliDii  dI 
llie  It.niiewDilc  [ilaii  piovales  .i  iiieasuie  dI  pl.iii  elleclive 
lies  llie  I'l.iii  ies(’Diivs  aie  cDiiip.neil  svilli  piDjeiled 
needs  aial  llie  lelaliDiisliips  Id  llie  pl.iiiiiiiij:  Dbjei-lives 
deU  iiiniied  I "i  piii[>Dses  dI  ninlDiiiiilv  . llie  leiiii 
need-.  I-  used  as  llie  (i.iiailielei  Id  wIikIi  lespniises  aie 
-Diiipaieil  II  wevei  is  ilisuissed  in  ..liaplei  needs  as 
[>|D|e  I d III  III  liana  vM>ik  -liidv  lelled  iiiaiiv  cniisidei 
.lllDlis  'IIK  d|  uIiI.Ii  (Id  iidI  III  ibe  cl.lssK.d  esDllDIMU 
detniilii in  "I  llie  snppK  deinaiiil  iel.iliDnslii[>s  Iidiii 
mIikIi  II.  cd-  all  deleiiiinieil 

Flood  Control 

I liiiid  .diiIidI  iei|niieiiieiils  vseie  e\('iessed  in  leiiiis 
dI  jieas  Mibjeil  Id  IIdikIiiij;  and  |>iD|e>led  llniid  d.nil.ige 
levels.  iecD[!ni/ni[:  Ihe  d.nii.i^ie  ledncliDH  v.ip.ibililv  dI 
exisiiii);  itiipiDveiiietils  Ihe  plan  iDiinnI.iliDii  ciileiia  Idi 
Ihis  IniKliDii.  liDvvivei.  weie  iidI  anned  al  cmnplele 
Ihiiid  il.nn.i[!e  [iievenliDii.  which  is  ecDiiDiiia.illy  nn- 
pi.KlK.ible  K.ilhei.  Ihe  h.isa  philDSDphv  was  id  Idiiiui- 
l.ile  a iIddiI  d.iin.i[.v  pievenliDii  piD[;i.ini  lhal  wunld 
eiRDiiip.iss  Inilh  sliialni.il  .iiid  iiDii  sliiKtni.il  iiie.isnies. 
lhal  III  iiinlliple  [inipDse  sysleins.  di  hi  sinj’le  [impose 
[iiD|eds.  would  he  based  on  ecDiioniic  te.isibihly.  lhal 
sIriHinial  iiie.isnies  would  he  limiled  Id  Ihnse  with 


.i[i[i.iieiil  ecDiiDinic  le.isibihlv  wilhm  ihe  iie.n  leiin,  lhal 
leli.iiice  WDiihl  be  [d.iceil  on  l.ind-iise  CDiiliids  Id  dainpeii 
iDiip-leiiii  damage  levels  aiiil  to  cDiipilemenl  slincimal 
['iDgiams  as  .i  ine.nis  Idi  dampeimig  lesidnal  losses  Irom 
incie.isiiie  siginlK.iiilIv  . and  lhal  would  inclnde  llood 
[ilani  l.iiiil-nse  cdiiIidIs  Id  [iiovide  bn  ie..ie.iliDn.il 
onllels.  Ilowevei.  wilhin  Ihe  cDnce['ls  onlhned.  the 
esieni  and  in.igniinde  ol  ihe  llood  cdiiIidI  lealmesv.nv 
belween  snbbasins.  In  some  areas,  such  as  the  nppei 
poiiiDii  dI  ihe  basin.  eeimDinieally  le.isible  le.ilnies  Idi 
Ihis  ImicliDn  aie  possible  only  Irom  inCDqiDi.iliDii  with 
Dihei  InncliDiis  which  aie  mine  dDinin.nil  in  inosl 
ninlli['le-[inipDse  pio[esls  In  Ihe  lowei  pari  ol  ihe  b.isin. 
where  lloods  .nid  llood  damages  are  more  [nevalenl.  the 
llood  conliol  IniKliDii  becomes  moie  dommanl  Ihe 
esiimaled  .ne.is  wIikIi  would  be  [iiovided  llood  damage 
[nevenliDii  and  managemenl.  and  ihe  damages  lo  be 
[nevenled  are  shown  m l.ible  MO 

1 sinn.iles  ol  llood  damage  levels  weie  pie[>.ned  toi  a 
nnmbei  ol  soiulilioiis  \c  ol  ihe  base  ye.ii.  I'bo.  average 
animal  llood  dani.iges  were  esiimaled  .il  .iboni  S‘is  s 
million,  ol  winch  14  [leiceni  weie  mb.m  In  the  .ihsc'iice 
ol  pio|ecls  ihen  m CMsience.  damage  levels  would  have 
been  on  Ihe  older  ol  kJDU  million,  an  nidkaKd  llood 
d.ini.ige  leilnclion  ol  SUMS  million,  oi  s.1  [leiceiil 
riiiongh  ihe  pro|eclion  [leiiod.  I '*(is..ll)_'U  ihe  dam.ige 
[nevenlion  elTecliveness  ol  esisinig  pioicils  would 
aveiage  aboni  5(>  [leicenl.  bnl  wilh  iesidn.il  llood  losses 
ol  bellei  ih.m  SI  52  million.  S.’-ll  million,  and  s 
million  lemaimiig  al  ihe  pio[eclion  y eais  ol  |OMi.  2iKHl. 
and  2021).  lespeclively  \s  indk.iled  m lahle  102. 
addilional  c.i[>abihly  liom  the  li.imewoik  |>laii  loi  boih 
slinelmal  iiid  noii  sii ncl nial  iiie.isnies  would  lednce  oi 
alleviale  ihe  lesidnal  llood  losses  by  4>.  i>  L aiul  72 
[leicenl  loi  ihe  I.iigel  ye.iis  ( onsideinig  Ihe  si/e  ol  ihe 
b.isin  .iiul  Ihe  lelalivelv  high  llood  d.iniage  ['revenlion 
being  piovuled  and  lo  be  piovided  al  mbaii  aie.is.  ihe 
lemanimg  oi  lesuln.il  llood  losses  .ne  m.iiiiK  m .igikiil- 
Imal  aie.is  \ddilional  nivesi menis,  eilhei  loi  Inilhei 
conliol  ol  lloods  in  nun.igenieni  ol  llooil  [il.niis.  .ne  iiol 
eoiisideied  w.iiianled. 

I .ind'iise  ni.inagenieiil  ol  Ihe  llood  [’l.iins  in  the 
mieiesi  ol  llood  d.image  abalemeni  can  lesnll  m olhei 
beiielils  being  leali/ed  In  Ihe  Missomi  Kivei  ILisiii . land 
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1 
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1 24,1X0 
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Area 

1 .000  A( 

K70 

1.x  l(. 

5.77.1 
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SI  .000 

i 
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4 2X22 

1 ota)  Damages  ^ 

SMHtO 

241.270 

1'»2.2<>(( 

bS.2.i2 
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2X1  ,X14 

Nnic  \riM  iiKiiiaKi’tl  piirliuhy  iiulmlcil  in  area  protciUni  l>y  siriuUiral  MUMsiircs 
* All  «alue^  ri'flccl  awrajic  animal  losses  al  iiulK  alctl  lirne  levels. 


I liioiK  oiilrol  Ik-ni-lils  \ri-  l\pilii(l  lt>  I lu'  I im-rgi-iu.)  Ik-iuliU'iii'd  1 lo.ulw.ilU  il  ()in;ili.i  in  l‘l> 


K’ljiiiu.’incnl''.  hiiNoii  i»n  pio|cclcvi  uvitMlinn  lii'in.nuK.  i** 
be  ileu'lcipcil  by  tbe  Sl.iU-.  Kk.iI.  .iml  pm.ile  'eilois 
iippioxinuik'  kS  inllinni  .ures  ll  is  eNtinijU’t.i  lli*il  .iboni 
1 inillMii)  .Kies  III  tloiul  pl.iili  l.iiui  Is  siiil.ible  .iiul  s*>iil»l 
be  ileveliipeil  bn  ibis  piiipuse  In  .iilililinn.  .ilnuil  "'Hfl 
llioiisiiini  .Lies  ;ne  leipiiied  bn  Kikllile  in.iii.ieeineiil 
puipiise’s  lit  \s  liieli  ?(MI  lliiins.iiul  .K  ies  t(nili.l  lie 
ileselopeil  on  the  lloml  pi. nils  I lieiebne.  iii.iii.iuenieni 
ol  I.iikI  bn  one  [lurpose  s.iii  y ii’lil  siibsi.inli.il  beiit'lils  )oi 
.iiiolliei  \s  s.in  lu'  iioieil  lioin  t.ible  11)2.  ^ b niillion 
.leies  weie  ileleiinineil  in  need  ol  llood  pl.nn  in.in.iiie 
ineni  .is  j Mood  d.iin.ipe  d.nnpennii’  devue  b\  JII.'H 
\on  siiiii.lni.il  nie.isiiies  in  iiib.tn  .iie.is  .nid  ibe  sli.inue  in 
laiiil  use  bn  piiiposes  dessiibed  .Keoiinl  bn  .iboni  ' ' 
inillioii  .Kies  I he  leiiuininj;  4 5 niillion  .Kies  svoiild  be 
III  iiii.il  .iie.is  I lie  iniiii.ineinenl  ol  lliese  l.inds  would  be 
lepiil.iled  espeei.illy  as  lo  new  sIiik  lines  ind  liieli 
d.iiiiai!e  value  uses  Kepiilalioii  would  ineliide  lliose 
.1^1  K iillinal.  reeiealioiial.  .iiid  wildlile  uvs  wIikIi  unild 
iiiiiuini/e  llood  losses. 


Ii\  llie  vei\  n.iluie  ol  llie  pl.innini:  siileii.i  and  the 
nt.innei  in  wIikIi  the  lloini  vonliol  Innelion  vs.istoiniu- 
l.iled.  Ihe  eslenl  and  inaeinliide  ol  the  plan  le.iluiesloi 
llooil  lonliol  .lie  in  ies|ionsi.'  lo  nalion.il  ellKieiKS  as 
well  as  lejiional  ob|ei.mes.  they  p.iilialK  nieel  llie 
ipi.ihls -ol  ihe  envnonnieiil  ob|e.  lue  Sinee  in.ins  t.Kels 
ol  eiK nonnienl.il  ipialiu  .ne  nilnilKe.  Ihe  eslenl  lo 
whieh  siiiKliii.il  llood  eonliol  iiie.isiiies  ineel  ihis 
obievlive  depends  on  Ihe  uewpoinl  1 loin  "ne  siew 
poinl,  a eti.innel  nnpio\einenl  nnj;hl  be  lee.nded  .is 
iinaeiepl.ible  and  detiinienl.il  lo  ihe  em  iionineni  and 
.illein.ilKe  sohilions  would  be  sonjihl  leii.ndless  ol 
eiononiK  sosls  I loni  .inolhei  sii’wpoinl.  peopU'  sub 
lesled  lo  Ihe  iniseiv  .nid  eeoiioniK  loss  lioin  a llood 
piob.ibU  wouhi  lee.iid  ils  eonliol  .is  .i  subsi.niti.il 
nnpiiKenienI  ol  iheii  eiiv nonuieni  In  slew  ol  ibe  pl.ni 
le. limes  disiiissed  heiein  as  well  .is  in  the  puKednii; 
.h.iplei  ll  would  .ippiMi  ih.il  .1  le.isoii.ible  llooi,|  sonliol 
pioei.iin  h.is  bi'i'ii  b n iniil.ileil  eenei.ills  lespoiisibe  lo  .ill 
obiei.  uses 


With  In  u.ilci  UM'.  IliMnl  niiilinl  Is  ti’iioi.ilK 

IlolkollMimpllU'  .Mill  nllK  lIll'M.'  Inssi's  .Isv ii  l.l I I'll  with 
u’si’Uiill  I'l.ipi'l.illnll  .III'  .illlllnili'il  In  tills  IllIKlinii 
\i.'i  niillliilK  , il  Is  inilip.il  it'll'  Mllll  .ill  nllii'i  tiilli  tlnii.il 
ili-M'Inpilifitls  1 ni  iiuin  nl  till'  ii'si'iinii  s\sli'itls  niil- 
lull'll  III  till'  siil'l'.isin  li.iiiH'uniks  it  is  .ni  iiiilispi'iis.il'li' 
iniii['niiciil  suin'  ii'util.il Inn  nl  lili;li  llnus  nlli'ii  is 
ll'ipilli'il  Ini  till.'  S\sli.'llls  In  pi'ltnim  I'l  lali'lllK  .lllil  In 
si'IM'  till'  pilipnsi's  iiik'iiili'il 

Erosion  Control 

I insinil  pinliloiils  ill  llii'  \1issnlill  KlVi'l  H.lsiil  ll.ivo 
I'l'Cll  si'jiii'g.iU'il  .mil  ipuilllll  li'il  .IS  slii'.iiiit'.iiik  .Mill  JIllIK 
I'lnslnii  III  spile  nl  ,i  eniisiik'l.il'le  l.iik  nl  I'.isk  il.il.i  .Mill 
llic  lecniiii.iiss.iiii'e  cli.ii.ii  Ici  nl  llic  einsinii  siiiiK.  .1 
.|liaillllli.lllnii  nl  si  K'.imli.Mik  Milk's  slil'|i'iU'il  In  einsinii 
.Mill  .III' .IS  .illi'ili'il  In  piillv  I'inMnii  was  iii.uk'  I In'  I'xli'iil 
In  wliktl  I'niilinl  si  1 ml  UK's  uniikl  Iv  li'i|lllli'il  w.ish.isi'il 
nil  .1  pi'ili'I.lll/i'il  slink  nl  I'l'DilnillU  Ic.lsiliillK  . simil.ll  In 
till'  llnnil  I'niilinl  UiiKlinii  I III'  Mlhhasiil  I lailli'M niks. 
llli'Ii'lnii',  liii'luik'  pl.MI  li'.iluii's  Ini  tills  liiiiilinil.il  lli'lll 
wimll  liavi'  .1  ii-asnii.ihlc  c\pci l.iiK'N  nl  I'l'liig  I'l'niiniiii- 
i.lllv  llislilli'il.  I.ihk'  10,'  ['li'si'iils  .1  I'niiip.illsnil  hi'lwi'i'll 
till'  I'insinii  eniilrol  pntciili.il  .iiul  llic  slic.iilil'.iiik  .mil 
piilk  cinsinii  miiliol  icspoiisi'  liniii  llic  liaiiicwniks 


I rnsiim  St-riimsk  I lama^cs  I lie  \griciiltiiral 
l.aiiil  Ki'soiiri'c 


llic  niilp'ils  simmi.iii/i'il  III  I .il'lc  lot  ii'llci  I I'.mk 
mill's  .Hill  aii'.is  pmlcilcil  .mil  il.mi.ipcs  I'lcvciiicil  In 
snmc  .iic.is  nl  llic  h.ism.  smli  .is  ilic  Mulillc  Missnnii 
Sllhl'.lsm,  mllllnl  111  'inslnn  IS  simply  Ilnl  .1  ni.illci  nl 
|iist  picvcnlmg  l.iinl  ilcsiim  imn  in  icl.im  llic  cinnnniii 
v.iliic  III  smli  l.mil  K.illii'i.  llic  ii'iliu Imn  m scilmiciil 
lr.ms['iiil  pi'iiiiils  iiinic  Cl nnnmii.il  sini.ipc  icscivniis.  in 
Icmis  III  iiscinl  llic.  .mil  pinvuli  s Ini  kcllci  w.ilci  i|ii.ilily 
llins  iiiipinvmp  cnviiimiiicnl.il  slic.iiii  i li.ii.u Iciislics. 
cspcii.illy  liii  lislimp  I licsc  cimliiil  incasiiics,  inpcilici 
willi  laiiil  I iiiisiTValiiin  mc.isiiics  ilcsciihcil  in  siil>sci|iicnl 

2IIK 


si'iiinns  111  Oils  i.li.ipii'1.  lliiis  licinmc  cssi'iili.il  I'IcmcnIs 
111  nlllCI  Ic.lUlll'snl  Ci'll.lin  slll'l'.islll  pl.llls  III  itiC  Mlilillc 
Missniiii  Sllhl'.lsm.  Ini  cs.miplc.  Iiiliiii'  scilimciit  ic- 
iIlKlInlls  l.mplllf;  Ilnlll  10  In  40  pCICCIII  nl  lllc  CIIIICIII 
si'itmii'iil  \ iclils  well'  nscil  m IninmI.iliim  nl  llic  rcscium 
s\sicins  I Ills  nic.iiis  ili.ii  linm  .1  li'imig  si.niilpniiit . 
cinsinii  cnnlinl  mc.isiiii's.  imliiilmp  l.iiii!  cniisi'ii.ilinii 
sliiiiilil  prcii'cil  ni  he  nisi.illcil  cnnmiicnl  vviili  icscrvnn 
( cnii'lnii  linn.  In  nllici  siihh.isiiis,  cinsinii  iiinlinl 

mc.lsllics  ill!  Ilnl  ll.lVC  the  ilnsc  lllll'l  I cl.ll  Inilslllp 
ili'si I ihcll,  .Mill  llms  .lie  pciici.ilK  sinclc  pmpnsc  niicnlcil 
.Mill  iiuisl  he  ccniinmii.ilk  inslilicil  as  smli. 

llic  nnl|>llls  liniil  Oil'  cinsinn  cnnlinl  InilcOni)  .lie 
ics|'niisihli'  In  ii.ilinii.il  anil  icpiniul  nh|Cillics  I lies 
iicnci.ilK  iiicci  cm iiniimi'iil.il  iin.ilily  nh|ciiivcs.  cvicpi 
llial  ipicsi mils  li.iic  hi'-'ii  i.iiscil  as  in  Oic  .icsOiclKs  nl 
icil.nn  cinsmii  unitinl  sliiiilmcs  In  Oic  llilnic.  enn- 
siilci.ilmn  ilmuki  he  ciicn  iliiinic  pl.mnmc.  ilcsicn.  anil 
innsinu'lmn  In  ilcu'lnp  siimlnii's  Oi.il  .nc  .icsOu'iic.ilk 
cm  11  p.i Ill'll'  w nil  Oil'  cm  iiniinicnl  In  snmc  insi.imcs  Oils 
ni.ii  Ilnl  he  pnssihlc.  hnl  Oic  ccnci.il  nici.ill  cmiinii' 
mcnl.il  cli.ii.Kli'iislics  pinhahk  will  nni  he  sicnitic.inlk 
ilcci.iilcil  as  In  picilmlc  iniisiiiKlmn  nl  smli  siimlnics 

Liincl  Conservation 

1 anil  ennservaimn  nn  Oic  walcisltciis  nl  Oic  hasm 
meimk's  llmsc  .iclmiis  lakcii  In  amclmialc  wiiul  ami 
w.ilci  cinsinn.  In  icninvc  c\ccss  w.ili'l  linm  acili'iiltlil.ll 
laiiils.  In  ilcscinp  livcsti'ik  walci  supplies,  ami  In 
accninplisli  nOici  lanil  use  ami  I'niiscualmn  licalmcnl 
Ini  cllii'icnl  pu'iliiilmn  ami  picscivalinii  nl  the  l.iiul 
hasc  I anil  innsciialmn  pi.iilin's  have  hccii  i.iiiicil  mil 
III  llic  p.isi  III  hnOi  the  pm.ilc  sccim  ami  nn  icilci.ilK 
nw  Ill'll  I. Mills  In  Oic  piii.ilc  sccim.  .ihnul  4 1 pciccnl.ni 
I 10  milimn  .icics.  .nc  aik'i)u.ili'K  licalcil  ami  ni.ma.ccil 
llic  icni.minij;  pnlcnli.il  Ini  imiscnatimi  pi.iclKCs 
.ippinvunalcs  I(i5  niilimn  .uics  On  Icilcialk  nwncil 
l.inils.  ahnul  2'>  niilimn  nl  Oic  4.'  inilimn  acii's  m this 
cali'jjniv  .lie  .iilcipi.ili'K  Iicalcil  IcaMiic  a pnicniial  nl 
ni'.iik  14  niilimn  acics  Im  licalmcnl  I ahlc  104 
Minmi.iii/cs  Oils  lmiilmn.il  calcpmv  m Ictnis  nl  pin 
icilcil  .icinniplislmicnls  Oi.il  i.m  he  ic.ili/cil  limn  Oils 
pinpiam 

\siilc  linm  Oic  nccil  In  n'lisciic  .mil  si.ihili/c  Oic 
l.mil  hasc.  wliicli  allnws  Im  imesimenis  in  he  iiiailc  In 
mcii'.isc  .ijiiiinlliii.il  pinilmimn  ami  cllicicncv.  the 
ciiisinn  cnnlinl  Icaluics  hccnnic  sijiiiilk.mlk  niipmlanl 
III  lliiisc  .lie. IS  will'll'  .1  ni.i|i'i  miciicl.ilmnsliip  CMsis 
hclwccn  cinsinn  .mil  nOici  w.ilci  uses  I Ins  was  ilcs 
ciihcil  111  Oic  piccciimji  p.ii.ijii.i|'lis  II  simulil  he  nnicil. 
Imwcvci.  llial  liiiOici  impinu'iiicnls  m Oic  w.ilcislicil 
cmisi'iv.ilmn  pinjiiam  slinuM  he  sniijilil  m Oic  liiliiic 

With  Oil'  sij’iiilii.inlk  mcii'.iscil  livcslmk  pinilmimn 
I'li'ii'clcil  Im  Oil'  liiliiic.  .iiklilmn.il  w.ilci  ilc\cln|'mcnls 
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MISSOURI  BASIN 


Han  Kesponse 

Neels' 

Hank  Miles  ami  Area  PrutecleO 
Damages  JVevenleJ 

Subhasin 

i eaturi* 

1 ml 

DJH(» 

2000 

2020 

l‘»N0 

2(NH) 

2020 

1 I'pci  Missouri 

Hank  1 rosion 
Hank  Miks 

Miles 

2,(iii(i 

2.(>00 

2.(*oo 

V, 

lOK 

144 

1 kitiia^'cs 

s 1 IHMI 

OMI 

*1  hi 

1 100 

(llll 

KIO 

I .iiso 

Vcllo\^  Slone 

hank  } tosion 
hank  Miles 

Miles 

S,  Sllll 

X..0KI 

K.hio 

2n 

S( 

1 1 1 

Palliates 

Sl.fMni 

(>20 

S70 

1 .22(1 

VIO 

550 

770 

( iull>  rosion 
\rea 

1 .(MIO  Al 

.01 

.10 

1 

5 

14 

1 >ania^es 

S 1 .00(1 

4(.7 

7.S(. 

1.245 

12 

■17 

447 

\ScsU  rn  iMkol.i 

hank  1 rosion 
hank  Miles 

Miles 

1 1,711(1 

1 1 .7011 

1 1 70(1 

.U 

100 

1.4.4 

Palliates 

<.1,11(1(1 

(<2(l 

S.Ol 

1 .1  III 

4 'Id 

(>()0 

hHII 

(•uIIn  rosion 
Area 

(.00(1  A( 

17 

17 

17 

7 

7 

Palliates 

SI  .000 

.S.l 

72 

06 

1(1 

41 

64 

1 asiern  hakota 

hank  i rosion 
hankMiles 

Miles 

,i,K(l(l 

.I.SOO 

5.WKI 

'> 

12 

l>ania}!es 

SI  .000 

MO 

H40 

1,12(1 

100 

1411 

Mo 

(fulls  rosion 
Area 

i.imo  \( 

i:<> 

I2h 

I2(. 

(.7 

1 III 

117 

1 >amapes 

SI.OOO 

SIS 

I.IIIS 

I.4‘I7 

5S5 

■172 

1,410 

PlalfcAiobrarj 

hank  1 rosion 
hank  Allies 

Miles 

II.IIHI 

M. 1(1(1 

1 1 Kill 

27 

KO 

107 

Damages 

SI.OOO 

soil 

1 .1(1(1 

1 .560 

<40 

740 

1 .IMO 

( iullv  1 rosion 
Area 

I .IMIII  \( 

‘17 

'17 

07 

s 

1 s 

4(1 

1 kinia^’es 

SI  .000 

'»(I7 

I..42I 

1 .‘17(1 

162 

422 

707 

MkKHc  Missouri 

hank  1 rosion 
hank  Miles 

Miles 

4.i#00 

4.000 

4.000 

.05 

07.1 

I.20S 

Paina};es 

SI  .000 

1 ..<4(1 

2.1.01 

2.050 

I.2.VI 

1 .600 

2..^2o 

( iiills  1 rosion 
\re.i 

I. IHMI  A( 

1 .(l.<-4 

1 .05.^ 

1 .05. ^ 

21(1 

446 

622 

Parnates 

SI  .11(1(1 

12,7(1(1 

I7.7.<‘) 

24  .05  ^ 

5 ,‘l  1 1 

1 i.im‘1 

IS.442 

Kansas 

hank  1 rosion 
Hank  Miles 

Miles 

.*;.:00 

5.:oo 

5.200 

71 

211 

2S2 

Pama^’es 

SI  .000 

1 .KOO 

2.410 

.^.220 

1 400 

1 .000 

2.650 

( iul)>  1 rosion 
Area 

1 (Hill  \( 

IhW 

160 

160 

(i(i 

S2 

117 

Paina^'es 

SI  .11(111 

1 .(<(1(1 

2.^62 

L570 

727 

1.127 

1 07  4 

1 ovicr  Missouri 

hank  1 tosion 
Hank  Miles 

Miles 

S.lOO 

5.100 

5.100 

14 

4.4 

57 

Damages 

SI  IMIO 

650 

0(M) 

1.2  VI 

1 VI 

170 

2. hi 

( oilly  1 rosion 
Area 

1 .(Mill  \< 

.540 

54(1 

540 

(N't 

27.4 

206 

Painages 

SI. (Mill 

6.K6‘# 

10.471 

I7.02‘> 

.1,4  74 

(1.5.42 

1 1. 2(1(1 

Miss4iuri  Hasin 

hank  1 rosion 
hank  Vliles 

Miles 

S2. 7(1(1 

52.700 

52.700 

547 

1 .(i(17 

2.144 

Damages 

SI. (II  III 

7. 1(1(1 

lO.IMMI 

I.UiOO 

4. 'ISO 

(1.750 

O.lhO 

( itilU  1 rosion 
Area 

1 .IHMI  A( 

2.(141 

2.041 

2.041 

544 

045 

1.200 

1 >amages 

SI  .IHIO 

21.41  1 

J.I.S40 

50.^66 

1 

I0.HK7 

22.2hO 

U.200 

2(W 


XL 


d 


* All  rcflci  I Jiinii.il  Imnscs  .it  intluulcil  tiini'  lovcls. 


i 

i 

I 

i 

I 

I 


I.il.lf  KM  I AND  CONSt  HVAIION  HLSPONSf  f HOM  SUBHASIN  F F<AMEWOF<K  PI  ANS 

MISSOUFB  BASIN 


Nfflls 

llan  Kevponst 
\ri'j 

SllhluMM 

1 I'jhirc 

• 

( ml 

I'lHO 

*orKi 

r/sn 

7<KKI 

20211 

1 pi'v  r 

1 .in«l  ( IV 

l^iv.iU 

1 iHin  \( 

.Mill 

(( 1 

: 1 M 1 

mtiUlne  Usivi-t  iirrenM 

Mil  ' 1 Ss'  1 III  .'4  1 

I S ‘i'll, 

Piihli. 

1 <mmi  \i 

1 in 

4,7ln 

4 '|n 

77  1 

7 1 : 

4 S7il 

1 -Ml 

1 IMMI  \( 

.’sill 

_’s  Ml 

'S  14  1 

- Ifil  1 

1 .'  'SS 

01  4i.ii 

i .m«i  ( oiw  iv.ili-->i 
Pmv  lie 

1 UMIt  u 

Is.lM 

Is  li  1 

1 H 1 f.  1 

1 M.’ 

7 4sS 

1.’  ms 

rtiMi. 

1 (ino  \( 

4 4 11 

1 4 11 

4 4-1 

77s 

:.7:< 

I.S'II 

l-i.il 

1 IMMI  \( 

.'.V.S‘1.' 

4 iilli 

In  1 7s 

m.iisi. 

\S.  'U  rn  h.fkMi.i 

1 iiul  ( i-nv.  rv.iihU) 
l*f|V  .III 

1 IHHI  u 

.’J.MI4 

.':.i-n4 

4 nvi 

III, till 

1 4 ilS4 

1 .IIIMI  \( 

.’14  1 

I M 

.-11 

inH 

1 1 u 

1 n:n 

l-Ml 

I non  \( 

.’4  74  ’ 

M 747 

74  74  ' 

\ ISh 

1 1 444 

1 sTTm 

1 jsik'fl)  I >.lk  1 il.! 

i aiul  ( iMivt  iv.iIii-n 
Piiv.iK 

1 non  \( 

.'1  .Mil 

71  .^n  I 

:i  'Ol 

1^4  1 

|||.7<.  < 

1 s 1 1 II 1 

hfhhi 

i non  M 

4 1 

1 \ 

4 1 

1.’ 

IS 

l->Ml 

I non  M 

'I. .SI  4 

.'1  S41 

71  544 

V54^ 

|n  77^ 

IS  1 Is 

I’l.iUk  Nifhr  ii.i 

1 iiui  ( -insv. r\4ti«>ii 
PllV.lli 

1 non  \( 

111  7 I.S 

In  7 Is 

in. 7 ih 

(.  ISH 

M Ms 

I‘V4SS 

I'lihhi 

1 non  \( 

.VMS 

: I5S 

-IS.7 

1 • in  7 

1 -Mt. 

i Ml 

1 .non  \( 

I7.K‘I(> 

l.Vsnn 

17  S'»i. 

f'TvT* 

I 4 7nn 

71  471 

MulilK  \IisH«*un 

1 .iiul  I onsi  iv. iiiiMi 
Puv.tU 

1 non  \( 

•l.liS.S 

‘VI. >s 

n i.Sh 

1 4‘H 

l 7s‘* 

< iHfi 

PoHii 

1 non  \( 

: 

1 

n 

V 

loMi 

1 «Mtn  \( 

'i.M.n 

•»  M.n 

n M.n 

1 4*^1 

1 7‘M 

N.  IHK 

kaiiN4> 

1 .itij  < iinserv.ilton 
Pnv.ilv 

t non  \( 

2 1 'I4'l 

7 V‘*4‘i 

7 i ■)4'# 

♦s  n K 

In  ,'nn 

M.ins 

PoMiv 

I non  \( 

144 

144 

144 

Ih 

u X 

‘H 

1 -Ml 

1 non  \( 

.’4  n‘l  1 

M.n'M 

74,nw  1 

s ns  X 

|n  . t,  1 

I wn' 

1 ovkcr  \fi\Ntuiri 

1 .iiul  ( iiiisv  ivjhon 
Pnv.iic 

1 IMHI  \( 

I.S  11‘IS 

1 S n*#^ 

I 5 o‘is 

I 44s 

X h'»4 

5 f.^n 

Piihlii 

1 non  \( 

4h 

AS 

4S 

1) 

74 

11 

t-il.il 

1 non  \( 

IS  14  1 

mTm 

1 S 14  1 

iTTT 

1 71S 

^ ns  1 

\fiNSMun 

i jriJ  ( iltnii 

I*MV  lU 

1 non  \( 

n.s  1 17 

U-*!  1 P 

ms  1 17 

7‘VS7I 

<.‘V^'*7 

|o7  :44 

Pul-lK 

t non  M 

1 .i.rO'i 

1 Vn7‘» 

1 .t.i. ''I 

7 iP7 

7,'17 

1 1 .4^ 

liiMl 

1 non  \( 

1 7S.M(| 

1 7S.M(. 

i7H.sm 

n (mT 

77.174 

1 14  7ns 

Slink  Ponds  \rc  \ Purl  Of  \ loBil 
( onscrsiilion  Prognim 


vsill  Ik'  ifi]uin.'d  In  mdi'i  In  Mippls  lln'  lorisuiliplivi' 
in\’ds  ul  Inoslink  .uni  in  luillu’i  impiovo  ilic  distn- 
biiliiiM  III  (ii.i/iii)!.  .Ill  .nldilion.il  I III  IMIII  livt.'sloi.k  u.ik'i 
ponds  smII  be  needed,  lol.il  vv.ilei  use-  will  double 
I iilnie  ilev elopnieiii  .nnl  injii.i^enienl  pi.Kliees 
einpli.iM/e  ellieieiil  w.uet  iiw  in  oidei  to  miinnii/e  llie 
(Uoss  piese'iil  .nnl  liilnie  livesUnk  wjlei  iei|inienieiils 

Grou|)  Drainage  Systems 

I lieie  .lie  .iboni  I 's  f nnllion  .leies  ol  .ijii ieullni.il  l.nul 
III  llie  b.isin  willi  eseess  inoivinie  piobleiiis  Pielniini.ny 
sindies  iiidn.ile  lli.il  to  peKeiil.  oi  .iboni  4 o iiiillion 
.nies  .lie  .nUnpi.ileK  di.nned.  .nnl  .iboni  ^ i<  nnllion 
.nies  .ne  poleiili.ilK  niiMnl.ible  loi  ellieieiil  piodnelioii. 
even  il  llie>  vveie  di.inied  llie  leni.ninn^  s I million 


Jill 


■4 


ft 


I 


I 


•iiK's  li.iu"  .1  polciilul  loi  lOiliKiiii;  risk  .mil  msl.il'iliH 
.iiul  iia ic.iMiii;  .itiiciilliii.il  puHluLlinii  .mil  i-lliiii'iiiy 
lliiouiih  ili.im.iui'  impioii.’iiK’iil  I ills  c\iliuli's  soiik' 

7UI1.UIU  .iiics  111  l.mil  icipmmi;  ili.iiiuipi'  .mil  t"  I’l- 
.iiiummi'il.ili’il  .IS  .1  p.iil  ol  ihi'  iiiipun iMiiciil  i>l  I'MsIiiiii 
liim.iliiiii  s\sU’liis  Nliisi  lit  till' lii.im.iiii'  mijiiiii'i'iiii’iil  lo 
.ipiiiiilliir.il  l.iiiils  will  111'  i.iiiii'il  oiii  111  liii'  pm.iii'  si'iim 
111  I'liiiiuiii  I It'll  ivilii  iiiiisi'i\.ilii»ii  .mil  m.m.ipi’iiii'iii 
pii'pl.mis  illlllllK'il  III  pil'i'l'lllllp  p.lKlpl.ipIls.  ulllli'  .lllolll 
J milliuii  .lilt's  iMHilil  n'i|iiMi‘  piii|i'i l-ly  I'l'  ili.mupt' 
iiK'.isiiii's  Diiimp  pl.m  liiimiil.iiiiiii.  sliitlii's  ui'U'  iii.itli'  In 
ili'k'iiimii'  llii'  pi'itiim  111  llii'  lol.il  poli'iili.il  l"i  ilr.im.ipi' 
ullllll  lll.l\  111'  lll'lt'ltipi'll  llllllllpll  [lltlllll  111  piiiiip 
svsii'tiis.  I 111'  ii ili'i lull  Ill'll'  iv.is  llic  iii.ipiiil Hill'  111  till' 
piiil'lt'iri  111  v.iiiiiiis  .iit'.is  til  llii'  li;jsm  .mil  llic  niitliiiik  Im 
I'nHiiimii  li'.isibiliu  I.1I1I1'  11)^  simiiii.iii/i's  ilii'  m.ipiii- 
liiili'  111  llic  pitnip  ili.iiii.ipi'  sisii'iiis  wliiili  .ippc.ii 
ili'sii.ihlc  .Hill  .III'  I'lHimiiiic.ilK  li'.isiiilc. 


Dniinapc  Incrcastfs  l.aiid  Usf  (.fficieiicy 


As  iiiiliiali'il  In  l.ililc  ni'i.  i'iiimiiiiii.ill>  Ic.isilik' 
ili.iiiiapc  sysli'iiis  III  llic  li.ism  cchisIiIuIc  .1  siii.ill  pail  ol 
llic  piilciili.il  loi  iliaiii.ipc  .mil  .III'  pciiciallv  icspiiiisivc  in 
llic  ii.illtiii.il  .mil  icpiciiial  iih|Ci lives  llic  ccniHiliiically 


Icasililc  pinup  ni  pin|ccl  iliamapc  iiicliiilcil  111  llic 
ti.mii'wnik  pl.m  is  Ini  ci'niiniiiii  ctlicicucy , lliciclnic.il 
IS  iniisiiicrcil  lli.il  III!  sipiillli  .ml  ilcpi  Jilalinii  In  llic 
ii.ilili.il  ciiviiniiillcill  ivnillil  ncciii  willi  mipicmciil.ilinii 
nl  these  Ic.iliircs  nl  the  plan 

Table  105  GROUP  DRAINAGE  SYSTEMS 
RESPONSE  F ROM  SUBBASIN  FRAMEWORK  PLANS 
MISSOURI  BASIN 


(troll  p 
I’olenhai 

l*lan  Response 
Area  Drained 

1 

Su  hhasin 

2020 

I4H0 

2INH) 

L.. 

2020 

( lliousarui  \cK*s 
( iimiilalivc  \lx»vc  ( urrcnlft 

1 p|Kt  MlsstHin 

II 

0 

^ Slone 

(1 

0 

" 1 

(1 

U estern  1 )jkol.i 

l'» 

K 

i) 

0 

1 .islern  1 >akot.i 

MU 

fT 

1 IS 

1 IK 

ri.jlU  -Niobr.itj 

UK  1 

1 IbO 

:.F.i 

MiiKlk  \l>ss«niM 

4‘m 

! 2M 

1 14 

l‘M 

Kansas 

142 

i 

ll 

1 ower  Misstuin 

MM) 

40  1 

711 

100 

Missouri  Ikisin 

2.1MMI 

252  1 

.“my 

; S07 

Irrigation 

('niilililimp  till'  picsi'ill  lii'ilil.  II  Is  aiilli l('.lli’d  lhal 
llicic  will  he  a iiiiiliiiiicil  ilciiiaiitl  anil  iiccil  In  cspaiiil 
iiiip.iliiin  lliiniiplionl  llic  h.isiii  willim  llic  liniils  nl 
ccniinmii  aiiil  physical  Icasihihly  I inihci  ilcvclnpnicnl 
cnnlcnipl.ilcil  uiitlcr  the  ti.iincwnik  plan,  as  icllcclcil  ill 
lalilc  Mill,  incliiilcs  the  ich.ihililatinn  anil  inipinicnicnl 
til  cMsInip  iiiipalinii  syslcins,  inpcihci  with  new  ilcicl- 
npnicnls  iisiiip  iiiiliMilii.il  anil  sysicin  piniiiiil  walci  ami 
siiilaic-walci  supplies 

Kchahihlalinn  ami  miprnicmcnl  nl  csislmp  iiiipatiini 
sysiciiis  wniilil  he  iimicil.ikcn  In  nicicnim'  m.iilci|ii.ilc 
walci  supplies,  nicl III icnl  ilchvciy  lacililics.  ami  in  ailit 
iliain.ipc  Winks  In  icclaini  l.imis  with  excess  ninisUiic. 
I’l.iclli.illy  all  111  ihls  wnniil  he  nn  the  nlilci  systems 
si'iMiip  ahniil  ' niillinii  acics  nl  l.iiiil  Ihiswnniil  have 
ihiee  pcneial  ellciTs  III  ennserve  w.ilei  supplies  and 
linihei  lediiee  pindnclinn  cnsls.l ’)  increase  apiiculliiial 
piiiilncUnii  Ini  lull  niipalinn  capahihly  . ami  l.'t  ti'iliice 
animal  npeialinii  anti  ni.mileii.mce  ci'sis  Ml  iiiipii've- 
iiienls  wniild  he  cnnsisleni  with  slaliiliiry  iiphls  pnveiii- 
mp  the  use  nl  w.ilei  nii  ihese  l.imls  I he  nserall  elleci  hy 
7(00  wniilil  he  eipiivaleni  In  4')'I,(K)0  aeies  nl  new 
iriip.ilinn  pniduclinn  capahihly.  linniph  acUially  nn  new 
acie.ipe  wniiltl  he  niip.iled, 

01  ihe  lO'l  niilhnii  .iilillllnn.il  acies  In  he  ileselnpeil. 
(i  0 niilhnii  aeies  wniild  he  ilevelnped  with  piniiml-walei 
supplies  .Mill  40  niilhnii  .icies  with  sni l.iii'-walei 
supplies  01  the  siiilaee  walei  ilevelnpinenls.  7.5  niilhnn 
aeies  wnulil  he  ileveln|H'il  In  ihe  piivale  secti'i  and  lire 

:ii 
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Tj|)le  106  IRRIGATION  DEVELOPMENT  RESPONSE  FROM  SUBBASIN  FRAMEWORK  PLANS 

MISSOURI  BASIN 


r rurrent 

1 Irri^ted 

lYojected  Requirements  and  Response’ 

Suhbj.Nin 

I'oaturc 

Area 

I9S0 

1 2INM) 

1 2020 

1 1 

(Tliousand  Acres  ( umulative  Ab<»ve  ( urrent) 

1 I'pci  Vlisvouri 

Kcluhililalion  \ Imf'rovcnicm  ' | 

(47l 

( I(I9| 

(ISll 

! New  (>rouni)  Wafer 

(1 

55 

1 

I New  Surface  Water 

192 

.177 

49.S 

1 1112 

192 

4U7 

550 

N'cllovvsionc  ' 

Rehabilitation  \ Iniprineincnt  ^ 

i 

(.1-0 

(5(il 

(bS) 

1 New  (irouiul  Water 

7 

■»  -> 

2‘* 

New  Surlace  Water 

is.l 

411 

b(tK 

I.IHK 

|«)() 

4S  \ 

(.17 

UcNicrn  Diikotj 

Rehabilitation  \ linpriwement ' 

(Ii 

(2l 

(M 

New  (irouiui  Watci 

7 

1 |9 

New  Surlace  Water 

149 

127 

b4.t 

LSI. 

1(.(. 

7(.2 

1 jNtern  Dakolj 

Rehabilitation  \ Iniprovement  * 

(U) 

(01 

00 

New  ( Irouiul  W alci 

1 

9i) 

225 

442 

New  Surface  Water 

1.19 

52b 

1 .2X5 

1 1‘» 

7M 

1 727 

IMjltc-NHfbrara 

Rehabilitation  tinprovcineni  * 

i 

( 1 1 .<1 1 

1 Iis7l 

(24(.| 

New  (irouiul  Water 

5 U 

1 l.(ll(< 

1.712 

New  Surlace  Water 

1 4(1 1 

, b2‘t 

2.‘)X(. 

1.497 

2.K.  1 

Mkkllc  MiNNoun 

Rehabilitation  \ iinproveineni  * 

i 

(U| 

1 |0) 

|(I| 

New  ( irouiul  Water 

21S 

7.‘14 

1 2X2 

New  Surlaic  Water 

21 

1 91 

149 

1 (U 

2.19 

S45 

1 (.11 

Kansas 

Rehabilitation  Iniprovenienl  * , 

1 

(0) 

(I4| 

(271 

New  (irouiul  Water 

h.sn 

1 .(1x4  ; 

I.KVN 

1 

New  Surlace  Water  i 

KO 

2in 

119 

I.7U.? 

7-1(1 

1.294 

2.217 

1 ower  Missouri 

Rehabilitation  ik  Improvement ' 

(U| 

(Ul 

(Ol 

New  (irouiul  Water  i 

ms 

2(>(i 

412 

New  Surlave  Water  | 

122 

55  X 

5 

2.10 

5H^ 

470 

Missouri  Kdsin 

Rehabilitation  \ Improvement* 

(19(0 

(.K.XI 

(449t 

New  (iroumi  Water 

1 .(.14 

\ 45b 

5.4b4 

New  Surlace  Water 

I.I2I 

1 2.74b 

4.XX(.‘ 

^ . ... 

7.-1IX 

2.7.1.S 

b.202 

IU.X55 

*Ncw  :u.rcugc  egutvaleni  io  reflccl  jiiilcJ  prtHtu(,hon  friMii  l.iiiils  mom  irngaleJ  hui  requiring  Nuppleiiu‘nl.«l  ujler.  improved 
delivcrv.  or  drainage. 

*lru ludes  2.5  million  acres  of  priv ate  devetopinenl  and  2.4  million  acres  of  public  proiec  l-(v  pe  dev elopment. 


rcmaiiKicr  by  public  projecl-lypc  improvcmcnls.  Kc- 
Heeling  Ihe  viirialion  in  water  resource  availability,  there 
IS  a wide  dilTercnce  in  inagiutude  ol  planneil  develop- 
nient  tor  ground-water  and  surlace-watei  utili/alion 
among  the  subbasins.  Not  apparent  is  the  planned 
development  and  use  of  surlace  water  supplies  under 
conjunctive-use  systems  where  the  deep  percolating 
surlace  irngalion  waters  would  linn  up  and  sustain  the 
ground  water  supply  for  well  irrigation  on  over  .SOO.tKM) 
acres  of  land  now  experiencing  dechnmg  ground-water 
levels,  l urther,  much  ol  Ihe  designated  ground-walei 
supply  for  private  use  would  he  obtained  from  alluvia  of 
principal  streams  and  tributaries  such  as  the  Missouri, 
I’lallc,  and  other  rivers,  where  a part  of  the  recharge  is. 


or  will  be.  Iiom  streamllow  whose  legimen  will  be 
unproved  by  planned  reservoir  regulation  Also,  an 
uiidetermined  amount  ol  projected  privale  pumping 
development  Iroin  surlace  streamllow  is  coiiimgeni  in 
some  degree  u|ion  planned  mullipurivise  reservoirs  lor  a 
de(H’ndable  water  supply.  The  .igricullural  production 
response  for  Ihe  irrigation  features,  as  well  as  other 
leal  tires  of  the  framework  plan  is  presented  in  a later 
section  of  this  chapter. 

With  few  exce|tlions.  Ihe  suilace-walei  ii ligation 
developments  require  reservoir  storage  and  extensive 
diversion  and  distiibiilion  systems  lor  water  delivery 
lot  such  iiiajot  systems,  generally  It)  to  20  years  lime 
elapses  between  the  initial  detailed  studies  and  Ihe 


2I2 


* 


umIi/.iI  loM  ol  lull  I'h'ilm.  I ion  i .ip.ilnlilN  llln^  i.ommiK-1 
.ililo  k’.ul  iniK'  I'  ii.'v|nin.’il  iii  pl.iimmj:  toi  llic  piinliklion 

ICvpOIlM' 


-■  • 

/rrig.'ido/i  I’ll/s  Till-  f inishing  Tnnch  I o ( rops 
SiMrinj;  Maturity 

Fish  and  Wildlife 

Ilu-  [lok'iili.iK  .iihI  Jciiiaiuls  lor  lisli  .mkI  wiUllilc  wore 
I’xpuksi'il  Ml  Iciiiisol  il.i\sol  use  lo'  lishmj;  ,iikI  luiniinj; 
.Mill  .iKo  Ml  liMMis  ol  llic  liK'i'iliiif:  .mil  proiliii.lion  ol 
\.lllol|s  vpikll's  ol  llxll  .Mill  IVlIllllIl'  Wllll  ll’spi'i.1  lo 
10MMIICI1.1.1I  lisliiiiik,  llic  cxliinalcil  supply  polctili.il 
cxiccils  pioicilcil  MiliaictMoiial  ilciM.Miils  and  any  nia|oi 
Mictcasi.'  Ml  Use  kill  ilcpciiil  on  iiiaikcls  oiilsiilc  the 
icjiioM  I Ills  caiinol  he  acliicvcil  on  a looil  fish  basis 
alone,  and  kill  ici|iiiic  laijic  ssalc  piodiiclioii  o|  in- 
dnsliial  lisli  llic  cMsliiii;  capacily.  logcllici  willi 
addilioiijl  kalci  .kic.i[;cs  developed  loi  olliei  pniposes. 
shonlil  he  siillkieiil  lo  iiieel  possihle  liilnie  eommeieial 
lisheiy  needs,  piovided  ih.il  lei hiiolopii.il.  ceoMoniii. 
iMslilMlloii.il.  .Mill  man.i^ieiiieiil  l.nlois  lead  lo  a vi.ihle 
ioiiiiiieiii.il  lislieiies  iiidnsliy. 

As  k.is  disiiisseil  III  eli.iplei  5.  ihe  pio|eeleil  demands 
lot  lisliin^  and  iMiiiimj!  as  lei ie.ilion.il  pnisnils  ineliule 
"laleiil  " demands  khieli  can  he  satislied  il  i|Ualily 
oppoiliinilies  aie  in.ule  .iv.iilahle  .il  key  loealions. 
espeii.ilK  ne.ii  iiihaii  eenleis.  In  ihe  upper  pail  o|  the 

h. isin,  lishin>i  oppoilimilies  |oi  lesoniees)  geneially 
exieed  demands  now  .md  m Ihe  Inliire  lliinliii): 

i. ip.ihililies  Ml  lliese  s.mie  aieas  appeal  lo  he  snilieieni  lo 
ineel  indii.ileil  demands  lo  .ihoiil  Ihe  ye.ii  JItIK)  In  llie 
lowei  pail  ol  ihe  h.isni.  llie  opposiie  siliialion  is 


eMioimleied  kheie  lol.il  deni.inds  .iie  sieiiilii  aiillv 
jiie.ilei  ih.m  .ivail.ihle  oppoi  I iiiiil les  .mil  i.ip.iiilies  I Ins 
meiely  lelleils  ihe  mih.il.itiee  ol  hasnikide  ilemaiids 
veisns  e.ipaiily  llie  lish  .md  kildlile  li'.ilnies  ol  ihe 
si  I hh. I sin  1 1 .11  lick  01  ks  k eie  developeil  k ilh  .i  v ii-k  I ok  .ml 
eoiieiliny  smli  imhal.iiiies  .md  lo  iiieel  llie  pio|i\leil 
snhh.isiM  dem.Mids  killiiii  plivsnal  .md  oihei  lonsiiamls 
Ih.il  .illcil  llieii  developmeiil  aiid  iM.m.i);eMienl  oppoi 
liiiiilies  lahle  11)7  piesi-iils  In  siihh.isins  llie  pio)ci led 
lislimj;  .Mill  hnniMii;  needs  .md  ihe  li.imekoik  I'l.iii 
I espouses 

Ihe  jioods  .Mid  seiviii's  hn  llie  lish  .Mid  kllillile 
liiMilioM  .lie  deiived  liom  a inmihei  ol  developiiieMl.il 
and  Mi.iiujieii.il  le.ilnies  ol  llie  siihhasin  li.iniekoiks 
lliese  iiielnde  leseivoiis.  low  link  aimiMeiilalioii  ol 
slie.iins,  k.ilei  ipulilv  iinpiovemeiils.  ,md  llie  addiiioii 
ol  lish  li.iliheiies.  lelnees.  in.m.ieeiMeMl  aie.is.  .md 
ineseiv.ilioii  ol  kell.md  aie.is  I Ins  liiiiilion  has  .1  tiose 
Ml  lei  lel.il  lonsinp  kilh  many  olliei  k.ilei  .md  lelaled  l.md 
lesoiiiee  IniKliotis  I Inis,  a sieinlii.ml  poiii.in  ol  iis 
onipnl  Is  ilepeiideiil  on  llie  developmeiil  ol  mnlliple 
purpose  01  siiiple  piM pose  leseivoii  svsieiiis.  pieseivjlion 
and  m.nnleii.mee  ol  i|ii.ililv  slieamllok  s.  and  pollnllon 
ahaleineiil  ine.isnies. 

As  IS  leadily  .ippaieiil  lioiii  lahle  107.  ihe  pro|eiled 
lislimj;  demands  are  iieiieially  iiiel  m iiiosl  snhh.isiiis  In 
some,  lire  oiilpnl  jpeally  exceeds  llie  needs  and  lellcils  .1 
eap.ihililv  lo  supply  01  snppoil  lislniii;  deiM.mds  iiol  on/v 
lioiii  killiin  Ihe  snhhasin.  hiil  also  llie  Missonii  H.isin 
.md  olliei  lej’ions  In  Iko  snhh.isms.  ihe  onipnl  is 
sliglilly  less  Ih.m  pio|eeled  deni.inds  and  lliev  i.m 
snppoil  only  Ihe  lesideiil-v isiloi  mix  mlieienl  in  ihe 
demands  pioieelion.  Uec.iiisi'  ol  physical.  Icyi.il.  and 
olliei  coMsli.iiMls.  pioiciled  himliMf;  needs  i.mnol  he 
iiiel  excepi  m ilie  I'ppei  Missonii.  N ellovv sione.  Wesiein 
D.ikoia.  .md  K.ms.is  siihhasiiis  In  jieiieial  ihe  iviienl.iee 
ol  Imniniy  needs  niel  ovei  llie  Inline  kill  decline  anil  lot 
ihe  h.isin  as  .1  khole  konid  he  sli^hlK  inealei  lli.m  'll 
peicenl  hv  llieveai  dOJO  I limlMifi  ca|'.ii ilv  is  ilependenl 
on  llie  piiv.ile  sciloi.  pnm.nily  .lytiiiiillme.  lo  piovide 
llie  Inmlmi:  oppoilimilies  I Inis,  ceii.im  aclions  im 
volviim  leeal  anil  insiilnlional  ch.mizes  .md  ceilam 
eionomii  policies  ol  llie  lumliMf:  piihlic  conid  Inilliei 
iiiueasi'  ihe  i.ipacilv  .md  oppoilnimies  loi  meeliiij; 
linnimj;  demands  I liese  aie  discussed  in  cliapiei  '• 

Ihe  lish  and  vvildlile  le.iliiies  incoipoialed  m llie 
siihh.ism  liamekoiks  aie  jteneially  lesponsive  lo  Ihe 
i|iialily  ol  llie  enviionmenl  oh|eclive  In  some  aie.is.  il  is 
physii.illy  01  lej;.ill\  impossihle  lo  maximi/'e  lish  and 
kildlile  Ml  lesponse  to  llie  eiivnonmeiilal  oh|ecli\e  In 
ollieis,  developmeiils  lo  meel  rlliei  oh|eclives  vveie 
selected  wliicli,  allliiui(;li  iiol  coniplelely  detimieMtal  lo 
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leileil  needs  Idi  all  use's  ciled . w iiliin  inlei.ihle  shniiage 
liinils  .iml  pi.ielie.ihle  levels  dI  iie.iliiieni  .uhipied  Idi 
nilendeil  uses  I aide  III  siininiaii/es  the  walei  willi- 
iliawals  Idi  the  piiipDses  eiled 

Water  Quality 

I )ise  iissiDiis  id  piDji'eled  lie.iliiieiil  needs  Idi  walei 
i|iialily.  ciileiia  Idi  slieainllDw  angnienlatiDn  Id  main. 
l.iin  siieani  qualily  slaml.iids.  ami  meniiDii  dI  sDiiie 
liimliDii.il  inlei lelaliDiisliips  lel.ilise  Id  walei  e|iialils 
have  hi'i'li  piesenleil  pieviniislv  llie  hdlDwing  p.na 
gi.iplis  ilisiiiss  and  pieseni  i|iianlilalive  values  as  Id  ilie 
lesnlls  llial  can  he  expeileil  Iidiii  ceilain  le.iluiesDl  llie 


a 
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I I I Ncfils  [ I1.1M  Kfspoi 

I cjtiiri-  I lull  P>«0  ^ 2020  ^ l‘>H0  ^ 2(MH» 

((  iiniiilahve  Mxive  ( iirrent ) 


{ p|vi  \livNoun 


UosUwn 


IM.iiu-  Su»l'j.e.i 


\1iiMK  \liNsium 


Li*vvct  MiN>i»wrj 


Miwuin  H.jMti 


1 oatiiro 

1 , ' 

[ 

N.-i'.K 

20(M) 

3031) 

((  iiniuladvo  ‘ 

Installed  ( ap.u  if  \ 

j 

Ibtirx 

MU 

1 .2-‘^u 

1 .2>n 

1 lienn.il 

MU 

■ SsS 

L2Xs 

) -4^ 

1 .'Ml 

MU 

1 

4.5 '.5 

111,‘eis 

ins{.tlted  ( irv 

1 

; 1 

IK.li.' 

MU 

7MI 

^Ml 

"(ill 

1 iienn.il 

, MU 

' i.(U>I 

l.’.K 

IX.('5! 

1 "Ml 

MU 

:,4.M 

T.K'IS 

I').4I  1 

Insf.ilied  ( .ip.kiti 

IK.li" 

MU 

rs 

175 

175 

1 hcnn.il 

MU 

i.:i: 

5 .0 1 2 

I2.K5: 

I "Ml 

MU 

l.!H’ 

5.1X7 

1.V027 

IriNl.ilietl  ( .ip.K  il\ 

1 herin.il 

MU 

'.745 

7.r.4> 

lnst.illetl  ( it\ 

llvilto 

MU 

"(.4 

*■64 

"(i4 

1 henn.i] 

MU 

2.1  U 

I.K4I4 

35.x.!x 

l"Ml 

MU 

14.1  x.l 

3(i.('ii3 

lnsi.ille<i  ( .ipji  ii\ 

1 henn.tl 

MU 

1 2.20‘» 

1 1 .4  1 (> 

2o.V>K 

lnsl.iiled  ( .ip.Kilv 

I tienn.il 

1 MU 

l.7‘»l 

5.‘)X7 

10. >51. 

lnst.illed  ( .ipji Its 

1 

1 

llsitro 

MU 

,!IK 

.MX 

.'IX 

1 lieniul 

MU 

:..iis 

1 ^2.^0 

31.. 10,'. 

I . 'Ml 

MU 

J.h 

( K54X 

3f'.4  3l 

Insl.illeil  ( .tpji, Its 

Msdro 

MU 

V7('7 

v:ri7 

1 henn.ll 

MU 

i:.').''4 

('2.7.MI 

1 >1  .'J'lO 

l.'Ml 

MU  1 

i(',:iii 

r>5.‘/''7 

1 LV0^7 

1 Kesponse 

2(MH)  ] 

[ 2020 

mo  ^ 

400 

4 145  * 

|0  sOs 

4.5  VS 

10,‘ds 

2'0 

1 2511 

~,(i4h 

‘ PM  (d 

".S‘)X 

i PF4rr 

0 

0 

^.IK" 

1 vo2" 

5.1S7 

13.027 

'.24  ^ 

7.n4s 

! .'m4 

2.25  3 

i:.2K(i 

24. 140 

I4,1sT 

2f>  .M»2 

1 1 .4  I (I 

20.5'^K 

10,35)1 

3.S 

]K>\^  ' 

2)i.3H(i 

M.54X 

3('.43l 

3. 5 XX  1 

3 .‘1  > X 

I. '',40‘l 

1 ''3.1  I') 

o5.')')7  1 

1 i.5.1157 

T.il)le  111  WATER  SUPPLY  RESPONSE  FROM  SUBBASIN  FRAMEWORK  PLANS 

MISSOURI  BASIN 


S\&\.  Mineral,  and 


Suhbasin 

Rural  Domestn 

lliernial  ( ooltn^ 

19X0 

3(MM) 

2020  ' 

19X0  ] 

3INMI 

2020 

( 

Hiousand  \ere  1 eel  Year 

1 p(H  t MiNMiuri 

If. 

1 -'1 

77 

|59 

445 

455 

VelloM  slofie  ' 

454 

1 h.l5 

1.0X5 

39,1 

70(, 

77X 

Western  1 i.ikoij  i 

3.1 

44 

74 

1 

349 

,11.1 

.149 

1 astern  l>.iktit.i 

49 

1 90 

IK. 

1 

1 

1X3 

415 

I.X4 

Platte  Siuhrara 

3.14 

; 5.17 

9 '4 

74 

154 

353 

Middli  Missmifi 

135 

337 

17.1 

37.1 

1 5(i(l 

757 

K .insas 

.17 

95 

1X5 

4 

lf< 

.1.1 

1 (isser  Nlissouti 

149 

1X7 

X|9 

173 

377 

.150 

Miss«iuri  h.iMn 

1 1 0X7 

3.04(1 

1.701  j 

I..19X 

3.5  7 X 

1.154 

\\aler  WiilulraNsals  lo  Mod  Neods^ 
‘rnial  ( noltn^  Irrigation 


I Ml  rirods  nu‘l  Mithiii  toIrraMt-  limitN 

Irainework  pl.u)^  .inJ  .iii  cv.ilu.ilioii  nl  the  itnpjLl  ol  .ill 
suhb.iMii  Iriiiiu'VMnk  ilcvdnpiiidils  on  w.itei  i|U.ility 

I .kIi  onc  oI  iIk*  h.iMo’s  land  and  \k.ilci  fcsoureos  has 
.in  died  on  some  elemeni  ol  water  ({iialify  1 he  s«nirces 
ol  polenlial  nrgaiik  polhilion  ean  he  elassilied  as 
tmimupal  wastes,  indosliial  wastes  iliseliai^ed  si'par.ite 


2IKI0  1 2020 
Above  ( urrent ) 

1 9X0 

30(M) 

2020 

I..154 

1 .7X0 

1 1 

25 

44 

1 .503 

3.134 

1 1 

24 

41 

I.l  13 

3.101. 

|9 

3K 

)>5 

1.3M 

2.470 

24 

5 ; 

4 2 

1.179 

4.70(1 

5H 

1 17 

1X7 

X4(. 

1.735 

7X 

1 K. 

2 o7*» 

l.M.O 

25 

|1)0 

.15X 

59  1 

U 

71 

139 

1 1 ,71  1 

|9 .1.71 

22)* 

4(i4 

■'44 

troll)  inuMKipal  s\ stems,  and  a^iieiilluiat  wastes  wlneh 
mclude  livestock  leedmj:  and  residual  chemu .iK  u astes 
cametl  to  the  stieams  hy  surl.ke  rtmoll  I he  vu^.mi*. 
waste  loaihn^s  were  expressed  m leims  i>l  populatuni 
eijuiv.ilents  (PI  ) re^aidless  ol  the  w.iste  souice 


I fi'dlol  U;i\li-s  \ri'  \ I’rohlcm 

\ I'lik-iill.il  MiiiKO  ■'!  u. ivies  uill  lie 

lii'lM  .iuikiilUii.il  I'ivt.ilii'lis.  p.iilklil.iiK  liveslikk  Hk'1,1- 
Inis  Kiiiinll.  nllioi  lll.ill  linill  Kkillnis.  k.is  mil  .iii.iK /al 
lli'lll  .1  pnlliilinii  sl.iiiilpniiil . hei.illse  nl  il.il.i  limil.ilUHIs 


l‘iii|Vi  Hulls  In  _HJH  liulk.ile  lli.il  .ilinlll  lllllllnii  ^.ilile 
kniiUl  lie  led  III  Inis  uiili  illll  lie.id  ni  iiinie  1 lie 
siilili.isiii  I i.iiiiek  nl  k [il.iiis  dn  mil  iikimie  ennlinl  iiieeli.i- 
Iiisiiis.  m.iii.ipemeiil  pmui.iiiis.  m msls  Ini  elHMive 
ll.llldllllU  nl  lllls  pnleilH.il  111.1)111  Milluenl  |ln|lllHnll  | ||e 
de\eln|iiiieiil  nl  sHikHii.iI  .iiid  iii.iii.iueiiieiil  s\sleiiis|ni 
Siull  enlllinl  Is  III  lls  ||ll.|lK\  .illlinllj;ll  .i  ^nnldlll.lleil 
Ilk.il  Sl.ile.  .iiid  I edei.il  .i|']i|n.n,li  In  iliis  eiiieiuiiiu 

|iinlileiii  IS  ,iiiiki|i.iled  V .iimiis  n.iles  in  ilie  h.ism  li;i\e 
■iIuMiK  llllll.lled  lejllsl  Ml  li  111  |l|nui.lllls  Ini  leeillnis  .iiul  il 
IS  .issuiiied  lli.il  llie  Sl.iles  .iiid  imliislie  kill  Hike  llie 
le:ideislii|i  iii  iiiiiiiiiii/iiiu  llie  elHkis  nl  .iuiieiilHii.il 
pnlllll.inis. 

Willi  res|ieel  In  llie  iiiiniki|i.il  .iiul  .issiki.iied 
imliisiii.il  sniiiees  nl  niu.iiik  [inlliillnii.  llie  1 1 .iiiieu  ni ks 
dn  iiielmie  l.ieililies  .nid  iiie.isines  im  u.iiei  i|ii.ilil\ 
..niilinl  III  .keiiid.iiiee  killi  eiileii.i  milliiied  in  sli.if'lei  h 
I .ihle  I I,'  |iieseiils  llie  el  lee  lieeiiess  nl  seee.iue  iie.iHiieiil 
iiie.isiiies  Ini  |inlliilinii  .ili.ileiiieiil  .iiid  llie  ixleiil  nl 
slie.iiiillnu  leuiil.ilinii  iiieliideel  111  llie  snlili.isiii  iMine- 
uniks  eeliiell  kniild  |i|nvule  Ini  iiieeliiiu  Sl.ile  k.iiei 
ijiuilil'.  siie.iiii  sI.iikI.ihIs 
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2m 
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2 'M 

1 .istk'lll  1 

Scw.ij.’k'  IriMirmuil 

1 .min  |>  1 
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1 UlU 

1 .4X.S 

:.ln’i 

Mrc.iintlow  Kcv’nLiti**n 

Miles 

255 

sr>4 

Pl.ilU-Niohuu 

Sow.ijik  Irc.itmi’iil 

1 .niMi  p.i 

1 ^ 22m 

22.2(>n 

4 4(.M 

HH.'iiin 

2(1. M 2. s 

SiriMinilovs  l<oj!u).ition 

Miles 

140 

.’Ml 

2MII 

\fuiilK  Nlissdun 

1 riMf  rnenf 

1 P./  . 

fv2<».S 

VKiS 

5.  Ill') 

^.S.SS 

MfiMmllow  Kr^'ul.ilion 

Miles 

7.XII 

1.1  III 

I .440 

k IIISJS 

Scw.ij:c  IrtMlmcnt 

l.min  i>  1 

44^ 

1 .S75 

2.2MS 

■’IN 

1 .'Ms 

:.i4'i 

Slro.iinllow  Kk-yuI.iMon 

Miles 

hir 

1 .MHM 

1.V17 

1 «»\MT  MismmIM 

.!>.•.  1 fcaliiK’nl 

1 (MMI  P I 

2.225 

4.22*^ 

1 .M4 

i.ii.O 

ii.iiiO 

Si  ream  Mo  vs  K emulation 

Miles 

.07 

1 .M(>M 

1 .ntiii 

Missouri  hasin 

Sevvaj.’!.  hialimnl 

l.MIHt  P 1 

IS.4  74 

.'7.4  l‘l 

42.(*4'l 

1 1 .7KX 

40.0(11 

Popul.ilion  Svfvcil* 

I .IMH) 

•S.'IH.’ 

1 Ml..! 

1H..S4M 

Sireamllovv  Ke^iulalion 

Miles 

1 :At^i 

4.7')ii 

5.4s  ^ 

’ *>e‘ve;ini-  I re-jlTiK'iil  . ihieH  I ii  I’s  tii  prill  iiti-  HS  , i|||  .mil  *»s  pm  fill  111  II 1 reniiii  .il  .ulnpteil  I nr  tins  stiuli 
•Imliulfs  prosiM.I  popul.ili«>ii. 


\s  k.is  deseiilieel  |iiev iniisl\  , slie.iiiillnw  leiii|iei.iHiie 
eiiiiHiil  IS  iie’eded  Ini  eiu iiniimeiiHil  |niipnses  Beeinise’ 
111  |i|iysle;il  .iiid  eeiimiiiiie  eniisli.iinls.  llie  siil'li.isin 
li.iilievenik  pl.iiis  dn  iml  in  snme  iiisl.iikes  pinvule 
siillliieill  kiilei  liil  link  ■lliiini):ll  ennliii);  In  linitl 
leiiipei.iHiies  williiii  Sl.ile  k.ilei  i|ii.ilily  sl.iml.iids  link 
evei.  nll  sliejiii  enniiiij!  emild  he  |iinvided  lliiis  mini 
iiii/iii):  leinpei.iHiie  (|ii,ilily  |iinlileiiis 


All  ev.dii.iiinn  nl  .ill  uses  nl  k.iiei  .is  envisiniied  in  llie 
snhli.isin  li.iniekniks  ninsi  eonsulei  .dsn  llie  |iinhlein  nl 
iiinip.iiik  k.isles  All  llnkini;  ni  jieienl.ilini:  k.ilet 
ennl.iins  dissnhed  s.ills  |iie  ked  ii|'  linin  llie  snil  .md 
ineks  nl  llie  e.n Ill's  in.inlle  llie  snils  nl  llie  liiuli  I'l.iins 
.ne.i  in  weslein  |iniHniis  nl  \nilli  IkiknI.i.  Sniilli 
D.ikni.i.  Nehi.isk.i,  .iml  K.nis.is  nuke  in.i|ni  eniiHiliulinns 
In  llie  dissnived  sniids  liiiild  ii|i  nl  sinl.iee  kjleis.  .Sniee 


UIlUMIll  U.llOIN  I'l  .IU•,I^  .IK'  llli;lll\  Mimi.-I.lll/1'J. 

piiinpi'il  w.iiv'i  i>i  lliiuini!  spniii;^  .iNn  iikhmsc  iIk'  ioi.iI 
illvM'lviil  Noluls  ( I hSI  III  lllo  MIlUlii.'  W.lU’IS 

S.1I1  vOIUOlIlKlllolls  ( I DSI.IIC  lllCK'.IM'il  wlu’ll  IIhMl'  is 
.1  (.OIISUIlll'llU'  llsi'  Ol  tt.llll  WllllOIII  .III  .KCOIlip.lllMlip 
Use  ol  the  S.1I1  I 01  ex.iiiiple.  iii  mii;.ilioii  l.iiiiiiii!;  ilie 
^oiueiili.ilioii  ol  IDS  IS  hiiili  up  In  ev.iiioii.iiispii.ilioii 
losses  llieieloie.  llie  w.ilei  supplieil  lo  .111  iiiip.ileil  .iie.i 
musi  he  siillieieiil  10  e.iiie  .in.n  llie  lol.il  iiii.iiililv  ol 
s.ili  III  the  iiiip.iiioii  n.iiei  supple  I his  is  possible  oiiK 
« heie  iiooil  eli.iiM.iiie  e\is|s  01  is  pio\  iiled  I Mheimse.  ihc 
vill  buikl  iip  111  the  soil  will  eeeiilu.ilK  iiuike  ihe  l.iiul 
iiiipioiliK I i\e  All  eoiisuiiipliee  use’s  ol  ee.ilei  eoiiliibiile 
lo  ihe  I l)S  eoiieeiili.ilioii  builel-up 

III  Ihe  liisi  lew  \eaisol  .1  new  iiiip.itioii  eleeelopineiil 
III  piopeiK  ih.iiiieil  soil,  s.ih  111  e\eess  ol  ih.il  .ipplieil 
will  be  le.ieheel  lioiii  ihe  soil  I his  w ill  eoiilmue  uiilil  .111 
eipiihbiiuMi  luis  been  est.ibhsheel 

In  .iieiis  wilhoul  pooil  1nle111.1l  eh.iin;ii;e,  il  will  be 
ilitlieull  lo  pieweni  .1  s,ili  buihl-up  I he  i|u.ihu  eh.ii.ie- 
leiisiK  ol  the  w.iiei  supple  .ilso  iii.ie  eh.inge  it  ihe  i.ile 
ol  use  IS  .illeieil  I Ins  e.in  oeeiir  in  eioiniil  w .ilei  souiees 
ol  supple  eeheie  he.iee  eonliiiuoiis  puinpiiii;  is  iee|uneil 
.iiul  eonsiiinpliee  uses  ileplele  the  lol.il  j;iouiul  ee  .ilei 
slor.ice. 

Ihe  e|u.ihle  ol  leluin  lloee  also  inae  be  alleeleil 
ailveise’le  be  eheinie.ils  applied  lo  ihe  soil.  \ eh.inue  in 
ehe1nie.1l  epi.ilile  ol  ee.ilei  mae  lesull  lioin  seasonal 
elleels  01  peiiods  ol  lieaey  iisape  Diiriiii;  peiiods  ol  lee 
efieei  01  exlieilie  loee  lloees.  the  basin  slreain  lloee  inae 
be  deiieed  in  .111  .ihnoini.il  degree  lioin  gioiind  ee.ileis 
with  dllleienl  ipiahle  ehai.ieleiisties  lhan  those-  ol  the 
siirlaee  evaleis  1 his  oeeiiis  in  niany  ol  the  sinallei 
slie.iins  ol  the  high  plains. 

Walei  ipiahly  data  leheiiiie.il)  h.iee  been  obl.iined 
lioin  inane  sjniphiig  sl.ilions  in  the  Missouii  Kivei  llasiii 
on  a laiile  lonlinuoiis  b.isis  siiiee  I'lsl  I hese  hasie  dal.i 
and  pio|eeleil  siie.iinllow  depletions  were  iise’d  in 
esliinaling  Ihe  elleels  ol  Ihe  siibb.isin  liaineeeoile  plans 
on  loial  ilissoleed  solids  eoneenli.ilnins  in  tiiluie  ee.ilei 
supplies 

He  the  eeai  ’ll’ll.  the  eonsiiniplive  use  .illiihiiled  lo 
.ill  loiins  ol  agiieiilliiijl  aelivily  will  .iinoiiiil  lo  7(< 
peieeiit  ol  slie.iiullow  deplelions.  niunieip.il  .iml 
iiidiism.il  use’s  will  aeeoiinl  loi  Id  pe'ie etil  and  evapoia 
lion  lioin  legiilaloie  lese'ivoiis  .iiul  ponds  will  .iinoiiiil  to 
IJ  [leieeni  Ihe  lol.il  net  sire.iinllow  depletions  hy  .ill 
use’s  above  the  r»7l)  level  are  esliiualed  al  4 1 niilhon 
aeie’-lee’l  by  l')XI)  iiieie.ising  lo  IV7  iiiilhon  aeie  leel  by 
the  yeai  7071) 

Hy  Ihe  ye.ii  7070.  Ihe  aveiage  annual  1 1 )S  eoueenli.i 
lions  III  Ihe  Missouii  Kivei  aie  expeeled  lo  range 
betwe’eii  ‘'•40  nig  I .il  VVilhslon.  N Dak  . lo  appioxi- 
inalely  XOO  ing  I al  Oinalia.  Nebr  liillow  lioni 

lilbiitaiies  helow  Oin.iha  woiihl  sigiiilic.inlly  lediiee  ihe 


.ive’i.igi’  .iriiiir.i)  I ) *S  eoiieenli.ilioiis  in  llie  loeeer  re.ielies 
ol  Ihe  main  siein  ol  ihe  Missouii  Kivei 

I iguie  X.'  shoees  the  expeeled  e.iii.ilion  'ii  aeeiage 
.irinual  IDS.il  seleeled  poinis  in  Ihe  basin 

All  s.ihs  111  sohilion  eliange  Ihe  I'liysu.il  and  e hemieal 
naliiie  ol  eealei  .iiid  exeil  osinolie  piessuie.  .Some  li.ive 
physiologie.il  01  loxie  elleels  II  is  genenilly  .igreeel  th.il 
ihe  s.ilt  ediieenli.ilioii  o!  good  p.il.il.ible  walei  should 
not  exee’eel  ‘'00  mg  I.  .illhoiigh  higher  eorieenlralions 
rii.iv  he  siiil.ihle  lor  some  use’s  (heir  siiilabilily.  how- 
e\ei.  will  depend  on  the  lyjie’sol  sails  m solulion  Ihe 
piesenee  ol  niliales.  sullides.  ami  other  poisonous  sails 
e.iii  leiielei  water  dangerous  lor  some  use’s  allhough  Ihe 
tolal  sohils  eoiiee’iilr.ilioii  Is  .ippaie’iilly  williin  .iLeei'l- 
able  lirnils  Among  the  ehssoKed  soliels.  the  oilier 
prmeipal  eorisiilueril-  ol  eoiieern  aie  llie  ehloriele. 
sullale.  ealeitim.  ami  m.ignesmni  s.ills.  Ollier  eon- 
slilueiils.  whieh  .ire  mU  ...ually  loumi  m undesirable 
e|u.irililie’s  wilhm  llie  basin.  Iml  ie’e)ime  siiiseill.iiiee. 
iiielude  lliioiides.  pliosphales.  non.  manganese,  boion. 
.iml  selenium 

In  geiieial.  Ihe  IDS  eoiieenlralioiis  aie  high  in  Ihe 
liibulars  slie.mis  ol  Ihe  high  plains  aie.i  ol  the  weslein 
portions  ol  \eiilli  D.ikol.i . Soiilh  Dakota,  \ebiask.i.  .imi 
Kansas  while  oilier  iiibiii.iries.  espeei.illy  those  m Iowa 
.md  Missouri,  have  lower  eoiieenlralions  ol  IDS  I he 
iiidiealions  are  lhal  many  ol  the  basin's  sire.ims  have 
IDS  whieh  now  exeeeel  the  ele’sirable  mg  I eoneeii- 
li.ilion  sel  bv  most  stale  w.ilei  i.|u.ihly  st.imi.nds  I hese 
eo  II  ecu  1 1 a 1 1 on  s will  ineie.ise  w ilh  addilional 
developmeni 

Added  Water  Yield  Management 

I or  the  peilmeni  siibhasms.  the  polenli.il  loi  m- 
eieasing  the  naliiial  suilaee  water  yield  ihiough  loreslty 
and  preeipilaliori  managemenl  piogi.mis  has  been  out- 
lined  H.ised  on  extensive  reseaish  .iml  lest  siudies 
already  aeeoinplrshed  and  eorilmumg.  table  1 1 presents 
Ihe  rales  ol  yield  meieases  th.il  inighi  be  expeeled  ovei 
Ihe  pio|eelion  period  liom  inoimlamous  .iieas  ol  the 
basin 

Aside  lioiii  leehim.il.  legal,  inslilulion.il.  and  rel.iled 
eonsideialions  loi  nnplenienimg  these  piogi.ntis.  .1  need 
lor  beneliei.il  use  ol  siieli  meieased  w.ilei  supply  musI  he 
established  In  ihe  Dppei  Alissouii  and  A'ellovv stone 
siihb.isms.  .ill  vvalei  ilemamls  e.iii  be  met  by  Ihe  use  ol 
existing  walei  supplies  Ihe  need,  il  any.  lot  Ihe  adiled 
w.ilei  III  these  two  siibhasins.  Iheieloie.  vvouhi  have  lo 
he  downslieain  on  Ihe  Ahssouii  Kivei  Assuming  lhal  Ihe 
costs  lot  producing  the  increased  water  yields  aie 
leasonahle . Ihe  v.ihie  ol  the  addevl  [lovvei  proiluclion  al 
Ihe  main  slem  leservoii  sysieiu  and  olhei  dovvnsiie.ini 
uses  Would  be  giealei  lhan  the  costs  Iheieloie.  these 
piogi.ims  loi  the  two  siibbasms  should  be  lelamed 
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1 lie  '-.line  .niisnlei.ilit'iis  lUilliiieil  vmiiiUI  .iUu  ,ipp|\  ui 
llie  ri.ille  Niobi.ii.i  Siihl'.isiii  ll.nsevei,  in  llii'- siihh.iMn 
.kIiIiIi.iii.iI  «.ilei  Mippliee.  eilliei  In  iiuliieeil  w .ilei  \ieiils 
I'l  Imiii  olliei  Minue'.,  ,iie  le-piiieil  In  nieel  ipi.inlilieil 
Inline  ileiii.iinK  In  lliis  Mihb.iMii.  il  is  iinpoil.ini  lli.il  ,i 
del.iileil  sliulv  ul  .illein.ilne  polenli.ils  be  expbneil  so 
Ih.il  lU'slsions  .IS  lo  .1  Inline  eonise  ol  .ntioii  e.ni  be 
ileleiinineil  uilliin  llie  ne.ii  Inline 


pinposi's.  Ihe  iiuliviiln.il  snbb.isin  li.nnewoik  pl.nis  le 
llesi  .1  mix  ol  le.ilnies  lli.il  is  neiieuilK  lesponsive  lo  .ill 
li.iinework  pl.iiniing  ob|evlives,  bill  more  ne.nlv  iiuxi 
iiii/es  llie  lejiioii.il  ob|eelives  lliereloie  some 
(lep.ninies  lioni  llie  iuilion.il  etluieiiev  .nul  eiivnon 
meni.il  ob|eelives  .iie  inese.ip.ible.  Stiulies  weie  niuler- 
Inkeii  lo  Initliei  deliiie  llie  region.il  giuils  .nul  lo  jssi'ss 
llie  nnpnelsol  lliese  depniinres. 


RELATIONSHIP  OF  FRAMEWORK  PLAN 
FEATURES  TO  PLANNING  OBJECTIVES 

III  view  ol  llie  leeonii.iissnnee  si.ope  ol  llie  liainevvoik 
sindv.  .Ill  .issessinenl  .is  lo  llie  exieni  lli.il  developmenl.il 
.nul  in.ni.igeii.il  le.ilnies  ol  ilie  snbb.isin  li.imevvoiks 
nieel  ilie  nnilliple  pl.mmiig  ob|eelivcs  e.m  be  b.ised  in 
p.nl  on  i|n.nilil.ilive  v.ilnes.  bin  mnsi  lelv  lie.ivilv  on 
v.ilne  indgnienis  In  oidei  lo  delermnie  ii.ilioiuil 
elluieiKV  g.iiiis,  Il  would  be  iieeess.n\  lo  expiess  .ill 
.lem.nul  oi  need  Iniulions  in  leimsol  piiee  lel.ilioiisliips 
liom  wineli  nel  meonie  eonld  be  deleimnied  \s  w.is 
disiiissed  111  eliaplei  x Mime  Innelional  demands.  oi 
needs,  vveie  expiessevl  in  monei.nv  leims.  whiles  olliers 
vveie  iiol  I Ol  llie  iegion.il  ob|eslive.  siimlai  siinalions 
.lie  -.le.iled  siiiee  value  pulgmenls  were  m.ide  as  lo  vvlial 
would  eonsiiinie  a desn.ible  legional  eeoiioniv . Here, 
mole  del.i/led  ev.ilnalions  ol  loe.i)  oi  iegioii.il  imp.iels  aie 
leijimed  I be  envnonmeiil.il  ob|eelive  poses  even  giealer 
pioblems  since  m.niv  cm iiomnenlal  le.iinres  lelleel 
value  indgmenis  vvliuli  mav  v.nv  eonsideiabLv  depending 
on  wliose  indgmenis  aie  aeeepled  l oi  .ill  piaelieal 


Agricultural  Production 

■\  number  ol  plan  le.ilnies  were  scaled  lo  meel  ilie 
nalioii.il  Ol  regional  ob|eelives  I lowever.  the  agiunllni.il 
onipnis  liom  lliesi'  Iniulioiis  would  piovide  piodnelioii 
gams  wliieli  may  oi  may  nol  be  Inlly  soiisoiianl  wilb 
nalion.il  ellieienev  gams  llieieloie,  a sindy  was  made  lo 
deleimine  llie  exieiil  lo  wineli  lliese  limclums  add  or 
snbliael  liom  .igiunllnial  piodnelioii.  and  eomp.nisoiis 
vveie  made  lo  pio|eeled  nalion.il  legniiemenls  lot  lood 
and  liber.  I able  I M preseiils  llie  lesnlls  ol  llns  sindv  In 
Older  lo  aeliieve  llie  I'lodiielioii  mdiealed  bv  llie 
Iramewoik  plan,  eeilain  eoiidilioiis  are  required  lliese 
are  Ilia  lealloealion  ol  legioiial  sliaies  ol  nalioiial 
piodiielion,  (J)nieieases  in  loi.il  nalional  demand  iiol 
loreseen  m llie  pioieelioiis.  oi  ( -I  lire  m.niilen.mee  ol 
maikel  ele.iimg  piiees  llirongh  reliiemeiil  ol  maigmal 
eiopl.mds  aiul  a li.msiei  ol  aelivily  lo  llie  developed 
resomees.  Willioiil  some  mix  ol  ilie  eondilions  oiillmed. 
.1  piiee  leaelion  eonld  lake  place  and  preeinde  llie 
developmenlal  cap.ibilily  as  mdualed  by  llie  liamevvoik 
plan 
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Other  Industrial 

I kihii'hihIn  pl;iH  ii'.iliiii's  iii'ii'  luiiilliljli'il  aKii  In 
llll'l'l  iiiilii all'll  hi'i'iIn  llll  Inri’Nlry,  I'lcilrii  pnm'i.  ami 
iilliiiiij;  aiiil  iiiaiuilailiiiiiij:  I’laii  li'alliii'N  willi  iCNpcil  In 
Inii'Nl  ii'MHiii'i'N  .lie  liiiiili'il  III  a ciiiisi'ivalinii  aiiil 
iiiaiiajli'iiii'iil  piiigiaiii  In  prcsi'ivi'  llic  ii'Miiirn'  aiiil  In 
pnli'iilialli  iiiiii'aso  iiali'i  vii'IiIn  Wiili  icNpcil  in 
liHi'Nlii  piinlui'111111,  the  I'MNiMijj  ii'siuiii'i'  lapaiili  .in 
ni'll  .IN  llial  nvi'i  till'  liHij;  lemi  omociIn  |iinji'iii'il 
iIi'IH.IIkIn  1 Ill'Il'IlHi'.  llll'  pillil'NNIlIJ!  Ill  lllHibl'l  pinilllilN 
wiHilil  he  III  le'ipuHNi'  In  iiiarlNi'l  lieiiiaiiilN  aiiil  llie 
Niibti.iNiii  liaiiii'wnik  plain  iln  mil  alli'il  ami  aie  iinl 
.illi'ili'il  111  llll'  piniluiiinii  ili'iiiamlN  I he  iii.iHaj’eiiieiil 
pinjiiaiii  till  iinreasiHj:  Inline  Ihii'nI  w.ilei  yieliK  has 
ii'ilaiii  raiHiliialiiHiN  Any  iiiaini  imieaNi'  iii  nalei  yielil 
will  ilepeml  nii  a Npeiilii  ilnwiiNlieam  iieeil  ami  beiie- 
liii.il  iiNi'  wliiili  wniilil  lie.li  the  hinI  Ini  the  ailililHHial 
water  Mippli  An  smli.  il  wiiiilil  iiieel  an  eeiiHniiiii  iieeil 
ami  li'Niilt  III  I'liiiiniHli  jiaiilN  llin  type  nl  pinj>i.iill  Ii.in 
been  umli'iway  Ini  Nniiie  liiiie  .iml  il  n .innhiih'iI  iIi.iI 
Ihere  wniilii  be  iin  ileliiiiieiifa/  eKi'ili  nri  (he 

eiiviiiiiiiiii'iil 

III  the  iiiiiiiiig  ami  iii.iiiul.iiliiiiiig  seilni.  plan  lealiiii'N 
are  aiiiieil  al  pinviiliiij!  Ini  walei  supply  iieeils  as 
iiidiiateil  by  baw  line  prn)eeliiHis  with  niie  iinlable 
exii'plinii  III  the  VellnwNintie  SiibbaNiii.  plan  lealiiies 
are  aiiiieil  alsn  al  supply  iiij!  w.ilei  Ini  a l.iijie  eiiii'niHig 
inal  hyiliiijM'H.iliiiii  imluNiry  I his  imluslry,  as  il  Hi.ileii 
ah/es  III  Ihe  liiluie.  wnulii  pinviile  bnlh  ii.iliniial  ami 
leglniial  ellliieiiey  jiaiiis  Ihe  lealiiies  nl  Ihe  subbasiii 
liaiiiewiiik  plans  wniilil  iiieel  all  pin|eeli'il  imlusliial 
water  iieeilN.  with  llembihly  In  liaiislei  walei  belweeii 
uses  al  sniiie  luluie  liiiie  tli'pemleiil  nl  enurse  nii 
econnniic  am)  sneij)  rieeiJs 

Ihe  eleeliii  pnwei  iieeils  nl  Ihe  basin  will  be  iiiel  iii 
the  lulure  ami  will  be  iii  siippuil  nl  base  hue  prn|ei Ihhin 


I HI  plan  Iniiiiul.ilinii  puiiiiiNes.il  li.is  Iieeil  .innuuii'iI  ih.il 
ipi.ihll  slaml.iiilN  Ini  slri'ailillnw  iL'iiipeialuie  iniilinl 
will  he  iiiel  III  nrilei  In  aeeniiiphNh  Ihis  unal.  nllNlieaiii 
iiinhiij:  pnmiN  am)  ihe  use  nl  iiinhiii;  inweis  will  be 
iei|UHi'il.  llilN  i.ili  be  .iiiniiipliNheil  null  al  ailihllnH.il 
eiiNl  ami  nbvinUNly  al  enslN  imiih  hijiher  lli.iii  llinse 
leipiiieil  Ini  nnw  -lhiu  innhiij;  pnwei  pl.iiilN  I his  relli'ils 
a lalue  imljiiiieiil  Ih.il  Ihe  eiiiisiiiiiei  will  aiiepi  ihe  hinIn 
III  niilei  In  iiialiilaiii  ii'ilaiii  eiiiliniiim'Hl.il  inmlillnliN 

Navigation 

An  was  pniiili'il  mil  111  lhapli'i  Ihe  exiNiiiij: 
lumu-iliKii  liimlinii  nil  the  MiNNHuri  Kivei  wnulil  be 
_seiinusli  iHipaiieit  sniiielmie  allei  Ihe  yeai  JIMIII. 
assumiHg  lhal  Nubli.iNiii  plan  lealiiies  wnulil  all  be 
iHipleiiieiileil.  DelalTeir siiiiiii's  iliat  will  be  ii'niiiieil  simie 
2n-.^0  years  I rniii  imw  will  have  In  hihnhIi'I  all  al  leets  nil 
the  I'liiiiniiiy  iTial  may  lesiill  aiiJ  a prnpei  iniiise  nl 
aitinii  iiiiisl  llieii  be  ilelermiiieil. 

The  Environment 

The  iiuahly  nl  ihe  baNiiTN  eiivirniiim'iil  wnulil  be 
geiieially  eiihaiieeil  with  lull  impleiiieiilalinii  nl  Ihe 
liaiiiewnik  plan  lealiires  Sueh  eiihaiieemeHlN  wnulil 
Nleiil  Irniii  hijiliei  levels  nl  fre.i(ilieri(  n(  iiiuriii i(i.il  ami 
imiusirial  wasles.  iii.iiiajiemeiil  nl  agiiiullur.il  wasles. 
Inw-llnw  augmeiilalinii;  exleiisive  laml  aiul  walei 
ilevi'lnpiiieiils  with  sign iTii. mill  high  i.ilues  Ini  lisli. 
ivilillile.  ami  ri'eiealinii  puipuNi'N.  Niie.im  pii'seii.ilinii . 
Niipplemeiilal  iheimal  pnwei  ennhiig  nisIi'IHn  in  iiiamlam 
siream  lempeialure  iniilinl.  ele.mei  w.ilei  Ini  Jniiii'Niii. 
mitiislii.il.  ami  nihei  uses,  eniisiiierahle  nHilinl  nl  llnnils. 
maiiagemeiil  nl  llnnil  plain  laiiils  ini  mimmi/iiig  lulure 
llnnil  Insses  ami  Ini  erealmg  new  nppnilumlii'N  Ini 
ri'iiealinii  Jilivilies  ami  npeii  spaei's;  ami  pii'Ni'iialinn  nl 
hiNlnrieal  siles  All  ni  ihese  aie  lespniisive  In  Ihe 
I'liviiniimeiilal  plan  nbieeliie  They  alsn  aie  respniisive  m 
larwrig  ih'gfi't'.i  (<>  (he  lulionjl  am)  reginiia)  nb)i'iliii'N 
ObiiniiNly.  some  nl  the  i.iIui'n.  nuiIi  as  npeii  Npaee.  aie 
mlaiigible  and  lelleel  imlgmeiilN  as  in  the  piibhi  N 
ivillmgiiesN  In  pay  Ini  a bellei  eiiiirnmiieiil  Ihese.  llieii, 
are  prelereme  v.iliii's  Ih.il  Ihe  penple  nl  the  leginii  ami 
Ihe  Nalinii  will  have  In  set  aiiil  .leeepl  Ihese  shnuld 
bi'inme  ile.iiei  m the  iieai  lulure 

Allhnugh  the  nvei.ill  i|u.ihli  nl  Ihe  b.iNiiTs 
eiiviiniimeiil  wnuld  be  impinied  bi  the  liamewnik  plan 
lealuii'N,  eeilaiii  Iniiiis  nl  walei  ipi.ihli  ilegiailalinH  will 
have  In  be  anepled  il  ihe  needs  ami  desiies  nl  Ihe 
basiiTs  ii'NideiilN  are  In  be  met  iinii  ami  in  the  liiluie 
1 (H  iimsl  aieas  nl  Ihe  basin,  Irealmeni  nl  nig.ime  waslvN, 
nuipled  wilh  Inw  llnw  augmi'nlalinn  wheie  needed  .mil 
leasible.  shnuld  lesiill  in  aiieplable  levels  nl  slie.im 
ijuahlv  I meignig  pingi.uiis  wilh  respeel  in  leedinl 
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vv,isli-\  .iIm>  slnniM  hi-  t\|iull\  I'lli'ilivc  llowi'soi  llic  ciiImiii.i'i.1  vmiIi  iIr'  li.imcwoik  plan  ( eitaiii  dflmncnlal 

pRliiif  sMili  ii'spi,'!.  I In  iiiKtcaiik  vs  asics.  M'liils,  vllecls  imivl  bo  ioonj;ni/oil  as  a onnsospionoo  ol  con 

^ .iiul  naUiial  "poliutanis"  mioIi  as  sill  is  nol  ashii^lil  \s  siiinplivo  boiiolkial  nsos  ol  waloi.  bill  llio  ilclonoralloii 

tloiiunislialovl  b\  li^iiio  s.l,  loial  vlissolvovi  snlivi  oniioon-  vvoiiUi  iiol  bo  snob  .is  In  iii.iloriallv  altool  llio  vvoll  boiiig 

lialions  al  iii.iiiv  kov  poiiils  in  llio  basin  wniikl  oxoooil  "I  llio  rosulonis  ol  llio  b.isiii 

liio  ilosiiablo  liiiiii  ol  xUll  mp  I .iikI,  in  soiiio  looalions. 
osvoovi  ns.iblo  liniils  ol  1.5(H)  nip  l.willi  inoroasoil  sv.iloi  Impacts 
iiso  Ol  siioamllovv  doplolioiis  llioavoiapo  IDSoonoon- 

lialion  in  llio  Sonlli  I’l.illo  Kivoi  al  llio  piosoiit  linio  Kopion.il  ooonoink  inipaol  as  nioasniod  by  popnia 

appioaobos  l.‘'(H)  nip'l  I’l.ulkalK  .ill  ol  llio  vvaloi  lion,  oiiiploy  inoni . and  inoomo  was  analv/od  lor  llioso 

snppiv  III  llio  .Sonlli  IMallo  aio.i  is  ooiiiinillod  lo  nso  loi  dosolopinonls  llial  oonid  oro.ilo  snob  inipaol  boyond  ibo 

indtisiiv.  innnkip.iblios.  iiiip.ilion.  and  ollioi  Innolions  baso  lino  pio|Oolioiis  I boso  inobido  inipaols  Imm  ibo 

In  sonio  pails  ol  ibo  basin.  I |)S  oonoonlialloiis  osoood  apiionlliital  o.ip.ibibly  siippoilodby  ibo  Irainowoiks.  ibo 

sill)  inp  I al  ibo  piosoiil  liiiio.  ovoii  ibonpb  waloi  nso  is  ooal  by  diopon.ilion  indnsliy  nol  inobidod  in  oiipinal 

voiy  low  Snob  bipb  oonoonlialions.  iboioloio.  rollool  pio|ootions.  and  ibo  inipaols  ol  ibo  rooroalion.il 

naUiial  sonroos  ol  snob  polbilion  \ ly pio.il  oxamplo  is  oapabibly  Ibo  appoiidix  "I  ooiioiino  \nalysis  and 

Ibo  ( bosonno  Kivoi  wilb  an  avoiapo  TD.S  ooikonlialion  l’io|oolions"  prosonis  a dolailod  disiiissioii  ol  ibo  inipaol 

iioai  ils  inoiilb  ol  ovoi  I.IHHI  nip  I WilbonI  sonio  kiinl  studios  inailo  and  Ibo  poilnioni  vabios  lor  oaob  siibbasin 

o|  loobnolopioal  broaklbronpb.  ibis  loiin  ol  dopiadalion  Uilb  all  ol  tbo  loatnios  oilod.  oinployinonl  lor  Ibo  basin 

ol  waloi  v|U.ibly  is  inovil.iblo  and  will  bavo  lo  bo  sbonid  bo  about  1 7().IIIM).  ’54.()()U.  and  4l)(i.(HH)  proalor 

aoooplod.  loi  llio  soars  I'lM).  2()()U.  and  2020  rospoolisoly  . Irom 

Siro.iiii  dopi.klalion.  ospo^ially  as  alloolinp  lisboiios.  lln.  oripinal  pio|oolions  Sinoo  oiio  ol  Ibo  niaior  plaiminp 

Ib.il  sloins  Iroin  si-diinonlation  would  bo  soiiiowbat  ob|oolivos  was  lo  inlonsily  apiionluiro.  Ibo  aprioiillnral 

nnniiiii/od  by  land  maiiaponioni  propraiiis  and  olbor  inipaols  boooiiio  sipiiilio.ini  Wilb  Ibo  total  [ilaii.  pro- 

orosion  oontiol  inoasnros  llowovor.  pbysioal  and  oosi  loolod  larin  popnlalion  doobnos  as  indioalod  by  Ibo 

oonsliaiiils  proolndo  snbslanlial  sodiinont  rodiiolions  oiipin.il  piojoolions  would  bo  dani|X.Miod  by  S5.(MI(). 

I over  l.irpo  aroas.  Only  in  sonio  looab/od  aroas  is  il  ,S7.I)()().  and  4.S.IKH)  by  laipol  yoars  l‘).M).  2IMH).  and 

ooonoiinoally  or  pbysioally  foasiblo  lo  oxoroiso  sipiii-  202(1.  rospi-olivoiy  lolal  popnlalion  iiioroasos  w itb  ibo 

Ikaiil  oonirol  ol  sodinionlalion  Ibo  most  oritioal  aroa  in  Iramowsuk  plan  iiiiplomonlod  would  bo  4'5.()()()  ( I'lKiJ). 

Ibo  Missouri  Kisor  Basin  Irom  ibis  slandpoinl  is  ibo  (.5().(HM)  I :iH)l)).  and  I .().'‘).l)()()  ( :();0). 

Middio  Missonii  Siibbasin  In  poiioial.  Inliiro  oondilions  I bo  liainowiirk  plan  loaliires.  iboroloro.  are 

witb  Ibo  Ir.imowork  plan  loaUiros  iiiiplomonlod  will  nol  rosponsivo  to  tbo  lopional  ob|Oslivo  Siibjool  lo  oconomio 

rosnil  III  liiilbor  slroam  dopiadalion  Irom  bipb  sodimonl  oonsidorations  piosioiisly  nolod.  Ibo  implomonlalion  ol 

loads  Noilbor  van  a bipbly  oiibanood  oondilion  bo  Ibo  Iramowsirk  plan  would  appo.ir  lo  bo  ponorally  m 

oxpoolod.  allboupb  somo  looab/od  aroas  would  bo  ooiisonaiioo  willi  most  planninp  ob|00livos.  It  also 

oiibanood  subslaiilially  lolloots  dovolopmonis  orionlod  lowaid  a lopional  sooial 

On  balaiioo.  tbo  total  oiisiionmonlal  i)uably  id  ibo  and  oooiiornio  palloin  Ib.il  do  not  doparl  sipmlioanlly 

j basin  III  loims  ol  walor  and  land  sboiild  bo  matoiiallv  from  n.ilional  and  onsiromiionlal  ob|oolivos. 

1 

( 

I 

S 
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CHAPTER  9 


FRAMEWORK  PLAN  IMPLEMENTATION 


I lie  It.iMK’W'ik  I'l.m  li'i  llie  I'.iMii  K'lleels  ,i  mimi- 
in.iliim  I'l  llie  iiiilmilii.il  miIiIi.imii  liiimewnik  |i|.ms 
I ijjiiu's  ^-1  .iiui  >5  vliow  iiKiioi  te.iliiiesol  llic  I 'i.SU  h.isin 

li.iMK’^M'ik  pl.m  h\  yeojir.ipliie  loe.ilioii  llowe\ei.  ,i 
niirnhei  ul  I.kIhis  mil  .ilteel  ^lj!tlllk.Mlll>  llie  i.ilo  I'l 
iMiplemciil.iiioii  Hi  ilic  pl.m  .iikl  ilN  iiik’i;i.il  miI'I'.imii 
eompiMR'iik  I i.iMK'woik  plim  Ic.iUiies  uero  lomiul.ilcil 
III  U”'pHiisc  IH  iiulk.ileil  Inline  iieeils.  Ii.iseil  on  I'lokkleil 
eeHiioiiiie  eninlilioiiv  loi  e.iiliei  l.ii;;el  \e.iis.iikl  llmniiili 
llie  se.ii  JlOO  Allei  ('l.iii  Iniiiiiil.ilnni  \\.is  esseiili.ilK 
eniiiplele.  iiioJilied  ii.iluni.il  .iiut  legum.il  eeniiniiik 
pioieeliHik  I'ee.iine  .miil.ihle  I liese  iiulie.ile  Miiiiilieiiiil 
ilep,iiliiie>  Iniiii  llie  oimiii.il  h.ise-liiie  pioieelioik.  I lie 
li.iine\eoik  pl.m  le.iliiies  weie  loiiiuilaled  \Mllioiil  eon- 
Mdeiulioii  ol  Mieli  eoiislr.iiiils  .in  liiiids  .n.Ml.ihililv . 
pl.iiiiiiii(;  .iikl  eoiislriklioii  e.ip.ilnlilies,  .iiid  lime  lemiiied 
lo  pioeess  .mllioii/iiii:  doeiiiiieiils  Ovei  ilie  loiii;  leim. 
llie  m.igmliide  and  eonlmiiaiioii  iit  aeln.il  needs  kill 
jioveiii,  lull  iiiiplemeiilalioii  ol  ilie  Iramewoik  pl.m  m 
the  iieai  teiiii  will  lie  alleeled  diieelly  In  llie  iiia>!iiitude 
ol  these  eoiislramiii;;  laelors. 

ECONOMIC  PROJECTIONS 

•\s  disenssed  m ehaplei  .S.  mdividiial  demand 
Iniklioiis  are  seiisilive  lo  the  eeoiioiiik  paiamelers  ol 
popnialloii  and  meoiiie.  I he  levised  piojeetions  ol  hasiii 
popnialioii  and  meonie  mdkale  lowei  popnlalions,  hnl 
liighei  meonie  levels,  when  eonip.iied  lo  the  oii^rmal 
proieelions  nndeilym>:  the  sindy  I Ins  poses  a eoniph- 
sated  prohlem  m a[)pi.iismy!  then  probable  mpnl  siiiee 
demand  pro|eelions  nsn.illy  lellesl  the  mllnenee  ol  both 
paiameleis  However,  reasonable  appraisals  ol  possible 
eltecis  ol  adiiislments  m deni.ind  pto)eelions  ea' 
probably  be  aehieved  il  only  the  pimeipal  paiamelei 
atteelmg  any  individual  Iniklional  demand  is  reeoy; 
ni/ed  lable  IIS  presents  the  mdiealed  ehanjres  in  the 
eeononik  projee  lions  ol  popiilalion  aiul  meonie 

Wilh  lespeel  lo  the  ehanges  m eeonoime  pro|eeiions. 
needs  loi  w.ilei  .md  related  land  lesoniees  developmeni 
III  the  Missoiiii  Ikisiii  at  the  I‘IS()  level  should  not  be 
sitmilieanlly  alleeled  llowevei.  the  near  leim  physie.il 
and  liseal  eoiislramls  would  have  a bearing  on  iiiiple 
meiil.ilion  ol  the  I'lXl)  liamewoik  pl.m  lealmes.  Over 


the  long  leini.  the  elleel  ol  the  new  senes  ol  eeoiioiiik 
pio|eelioiis,  il  boine  onl.  woiilil  piob.ibK  redike  mvesl- 
nienl  lespiiiemenls  by  abotil  Is-dll  peieenl  In  elU\l. 
the  lesiill  would  be  one  ol  esiendmg  the  toial  deniaiids 
and  the  imesinient  peiiod  lioni  202(1  lo  20.'0  oi 
beyond  I hese  values  lelleel  iiidgnieni  .ippio\mi.iiions 
ol  the  elleel  ih.il  the  new  eeonomie  pro|eelioiis  would 
have  on  needs  \ detailed  analysis  ol  the  walei  lesoiiree 
needs  h.iseil  on  these  eeononne  pio|eelioiis  w.is  not 
made  smee  the  mdiealed  lange  ol  elleel  is  eonsidered 
vsell  williin  the  hniils  ol  aeeinaey  ol  a liamewoik  sliids 
However,  the  siibbasin  li.miework  pl.ms  were  analy/ed 
lo  deleinime  the  adurslnients  ihal  would  be  lekpiiied 
when  physieal.  lime,  and  liseal  eoiislramls  lor  the  I'lM) 
level  were  imposed 


Table  115  POPULATION  AND  TOTAL  PERSONAL 
INCOME  DIFFERENCES  FROM  ORIGINAL 
PROJECTIONS 


1 

Suhha.vin 

I’opulatinn 
Diffcrcmt'  , 

in  IVnont  ! 

IVrsonal  Income 
l>ifft‘rence 
in  IVrcenl 

I9H0 

2(Mr(l 

2020 

1980 

2(NN) 

2020 

I'ppcr  Missouri  i 

I 11 

- :i 

- 32 

♦ 

+ 5 

+ 2 

VdUiwsioiu* 

1 1 

.1(1 

0 

- 4 

- 7 

Wcsicrn  |).iko(j 

lu 

:a 

35 

i 

. <) 

I jstern  D.ikol.i 

- 7 

21 

- 34 

*1.1 

* 1 1 

+ 4 

l*l.itU*  Niohtji.i 

IJ 

- :o 

♦ s 

*1.1 

♦ 14 

Mklilk’  Missouri 

. 5 

- 17 

• 2S 

*12 

*14 

*11 

Kansas 

■ 1(1 

- 21 

♦ 

♦ 10 

♦ 1(1 

Lo\icr  Missouri 

1 - 6 

1 1 

IX 

*14 

+ 20 

+ 24 

Misstuin  Kojiion 

■ H 

I7 

■ 2(1 

♦ K 

* 1 1 

+ 12 

PLANNING  AND  TIME  CONSTRAINTS 

Iniplemeiil.ilion  ol  developmenlal  ami  m.mageii.il 
piogi.mis  loi  water  ami  related  l.iml  lesomees  will 
lekiiiiie  piep.iialion  ol  pl.mnmg  lepoils.  whieh  imisl  be 
appioved  by  some  deeision  in.iking  body,  the  detailed 
design  ol  the  piogi.mi  lealmes,  and  nivesinienis  ier|iiiied 
lo  e.iiiy  onl  these’  piogianis.  Hits  pioeedme  weiiild  be 
lollowed  legaidless  ol  ihe  seeloi  responsible  loi  miple 
menlalion  I edei.il,  Slate,  loeal  goveimiienlal  mills,  or 
piivate  Iheieloie.  lime  lo  piep.iie  and  pioeess.ippiov.il 


"i’l  HSH»  ;i 


''ijyfi  ' I 

<o»f»  ?•>  000 


»-iw)Tfcr,  .1, 


o»» 


K'pottx,  wliiih  .1  I'l.itmiiif; 

U-\U’«  .IIkI  .ippii'S.ll  IIITll’  U'lpilH'HRMII  . ll.l'.  .1  lllKRl 
hiMiinp  I'll  wliollici  plan  ttMUiu'’i  iiRliiiicii  iii  tiic 
liaiiuRu'ik  ciHilvl  I'c  liillv  mipk-incnial  l'\  tiul  tiini.’ 
Dala  ami  iiili'imalic'ii  on  Him.’  ami  i,apahilil>  lailois  in 
Ilk’  non  l i'i.li.'ial  i;o\i.'innicnlal  ami  pmalc  vLkloisaio  nol 
Millkii'iit  lo  pi’iniil  a nk'annij;l 111  analvM-iol  ilk’  nnpai.ls 
ol  flk’Ni'  l.■on^UalnI'|  to  ho  niailo  al  lino  Inno  In  llio 
I t’lloial  M’otoi  Mkli  intoinialion  is  a\ailahlo  aikl  lliosc 
ooii'-lianiK  (.all  ho  analwoil  killi  lospool  lo  loiloialK 
tinaikoil  kaloi  pioioiK  XoooulnipK . anal\so\  vooio 
niailo  ol  llio  I oiloial  kaloi  pio|Ool\  m liulil  ol  linio  ami 
planning:  oapahilil>  oon\liainl'.  llio  ponoial  oMonI  ami 
niapnilmlo  ol  llio  lOMills  ol  mioIi  amiKsos  will  invo  a 
ponoial  imlkalion  aii  lo  llio  ollool'i  llioso  lyjio\  ol 
ooiolraiiiK  nia\  Inno  in  llio  non  l oiioial  w'olois  llioio  n 
iio  loason  lo  holiovo.  hovvovoi.  lli.it  llio  iion-1'Oi.loi.il 
soolois  li.no  waloi  lovoiiKO  planning  l.ap.lhlllllo^  pio.iloi 
than  llio  I oiioial  soilor.  ami  in  all  |'iohahilil\  llioy  .no 
loss 

lull  iinplonionlation  ol  llio  lodorally  linanoosl  plan 
loaliiios  al  llio  I’l.sii  lovol  woiiKl  li.no  an  iinostinoni 
roijtiiionioni  ol  ahoiil  So  hillion  Soino  ol  tlioso  iinpuno- 
inonis  li.no  hoon  aiillioii/oi.1  loi  ooiisliiiolioii,  soino  aio 
pioj'osoil  111  pioanllion/alion  ilooiiiiionls  wliioli  aio 
ourionlly  hoiim  piooossoil.  ami  ni.iny  oihois  will  rot)Uiio 


piop.iialioii  ol  pio.nillioii/.ilioii  ropoils  holoio  llioy  sail 
ho  iiiiploinonloil  Siiioo  llio  hulk  ol  ilio  l‘l'''ll  I odoial 
w.iloi  pio|0sls  woiiM  loqiiiio  I'l.iiiiiiiii;  hy  llio  lliioo 
piimi|ial  pl.inninp  ami  oonsiiuslion  .luoiioios  Uiiioaii 
ol  Roslaniatioii.  ( oips  ol  I npiiioois.  ami  Soil  ( on- 
sois.ilioii  SoiMoo  .1  soinpilalion  was  iii.iJo  ol  llmso 
apoiks  pio|0sls  lopollioi  willi  iiivosliiiont  loiiiiiiomoiils 
wliioli  woio  iiklmloil  111  llio  I'iSd  li.iniosvork  ami  wliioli 
.110  .iiiltioii/oil  lor  ooiisliik lion.  Ol  loi  wlikli  loasihilily 
lopoils  li.no  hoon  piopaioil  ami  aiillioii/alion  is  pomlnii; 

1 Ol  llio  loinainiiif;  plan  loalnios.  ilio  niiinhor  ol  loasi- 
hilils  io('oils  roipiiioil  Jiiiiiip  llio  I‘i7n..si)  Inno  poiioil, 
lopollioi  willi  iinoslinoni  iO(.)niionionts.  woio  also  rloloi- 
iniiioil  I in  lliis  pall  ol  llio  analysis,  llio  miinhoi  ol 
ropoils  anJ  llio  iiivoslinonl  iOi|iiiioiiionls  ol  llio  plan 
lo.iUiios  woro  ilisirihiilod  llionioli  llio  dooailo  hv  ono- 
lliiid  Inno  inoioinonis,  I liis  rolloots  a piioi  ily  solliiip.hy 
Inno.  as  lo  ilio  ordoi  llial  simlios  .iiid  dosolopinonls 
should  ho  iinlialod  and  ooni|'lolod  and  is  h.isod. 
ponoialK.  on  sliidyinp  aroas  in  oidoi  ol  noods  and 
j'lohloins.  Il  doos  mil  rollool  oonstdoralioti  ol  llio  apoiioy 
oapahililios  lo  oairy  out  llio  planning  and  dosolopnioni 
pnigiains.  lahlo  1 U'  snininari/os  Iho  Itoins  disoussod  and 
indioaios  llio  inagniUido  ol  llio  planning  j'logiain  lo- 
ipiirod  lo  iinploinonl  llio  l‘l,sil  lodorally  linanood  waloi 
oonliol  loalnros  in  llio  Iramowoik  plan. 


Table  116  FEASIBILITY  REPORTS  COMPLETED  OR  REQUIRED  JO  IMPLEMENT 
FEDERAL  WATER  PROJECTS  IN  1080  FRAMEWORK  PLAN 


I oasihilily  Kopiiris  Kcquiroil  with  Tinio  ISioritios, 
Numbotsand  IYii|ool  Naluosin  I UNO  I ramowork 


Siihhasin 

Authorized  , 

reaMniiiiy  Kepons  i ompieico - 
l*rojei  ts  Not  Authorized  ! 

1 

^1970 

l‘#73 

1974 

-197b 

1977  - 

- I9H0 

Number 

1 \ able 

Number 

I V alue 

\um#KT 

\ alue 

1 IM  ‘ 

(l’n»|ect  Values  in  Millions  of  Dollars) 

1 p|H'i  Mismhjm 

2‘)4..r 

4 

1 (t 

5 

9.9  1 

6 

2.9 

Vdlimslonc 

7.2 

■> 

y 2 

} 

2 9 

9 

10.6 

WesUrn  1 

1 1 .K  ' 

II 

12 

2K.0 

7 

2.9  1 

7 

12.0 

1 astern  ) >akol.i 

i IV#. 7 

5l..<i 

N 

IKf.  1 

9 

46  1 

9 

J 6 

Pl.illcNmhr.if  a 

I4.S.7 

I77.(. 

15 

IbO.K 

IH 

154.9  ' 

•>2 

25.0 

Miiliili  VlissMun 

1 

in. 7 

111 

45.4 

21 

U 2 

2K 

60  2 

Kansas 

(i.l 

l(> 

‘#1.0 

20 

4^7' 

54  5 

1 Missouri 

44K.4 

1 20. S 

7 

15.5 

15 

27.2 

22 

54  5 

MisMiiin  li.isiti 

‘#’7.2 

(>(>X.2 

1 

V>.V5 

9H 

2KK  2 

151 

2.1I..1 

* lluliiilt's  imi-  ri-icMilv  mlnl'li’lod  report  lor  a prolcil  with  a saluc  ol  y | K.t  illllllon  lhat  is  iilleasiMi-  al  lliis  time. 


Ol  Iho  IJX  iiidnidiial  pio.nilhoii/alion  sindios  and 
ropoils  toipinod  lo  iinploinonl  I odoial  walor  projools  hy 
I'lHIl.  lopoils  tolUkI  Iho  pioparalion  ol  work  plans 
by  iho  Soil  ( onsoivalion  Sitvioo  iimloi  Iho  prinisionsol 
Piibik  law  sMi  Iho  roiiialiiing  7b  sliidios  would  ho 
iiiado  hy  iho  Ihnoau  ol  Koi.l.nnalion  and  Iho  Corps  ol 
I nginoois  Ol  iho  lallor.  and  Iroin  a lopoiling  slaml- 
poinl.  only  b1  pio.inihon/alion  ropoils  would  ho  lo 
quirod  siiioo  many  individual  plan  lo.iluios  l.ill  wilhin 
iivoi  basins  wlm.li  would  ho  sludiod  in  lolal  hy  iho 
.11.11011  I odoial  agoiklos  Also.ol  Iho  indioalod  b.1  lopoils 
in  llils  oalogory . lb  would  rollik  l slmlios  ol  Imal  llood 


prohlonis  al  uibaii  aioas  whioh  would  noi  loqiiiio  iiian'i 
Mvoi  basin  invosligalions  \ooordingly . Iho  lolal  sludy 
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PROGRAMMING  PLAN  FEATURES 

Il  slnniltl  be  leeninii/eil  llial  any  alleiiialite  liniilnii; 
level.  I t’llt’ial  m niiii  Fetleial.  tunlii  be  assinneil  Im 
piii^ianiiiim^  pinpuses.  Ilie  level  assniiieti  lieieiii  Im 
I t’tleial  walei  pniieels  is  CHiisitleietl  leasmiable  ainl  tines 
eslablisli  a base  limn  vvliieli  liilnie  atl|nslmeiits  e.ni  be 
lliaile  as  iVe  liaiiievvmk  plan  is  npil.ilt’il  Mmenvei. 
nivesinieiil  .ul|usimeiit'  belweeii  nitliviilu.il  snbb.isins.  as 
well  as  .iil|iislnieiils  Im  niilivitlii.il  pmietls  vviilini  a 
subbasni  I Iratle  nlls).  t all  be  iiiatle  as  iimililimis  iliel.ile 
III  Ilie  Inline 

Prii^raiiiiiiniii  ul  llie  leilei.illy  Iniaiieeil  pl.m  le.itnies 
Im  nni'leiiieiilalimi  by  I'l.M),  m lespmise  In  plivsital  as 
well  as  listal  emisUanists,  is  pieseiileil  ni  subsei|neiil 
paiayi.iplis  Siillltieiil  il.ila  aie  iim  iiineiillv  avail.ible  In 
peinill  a sninlai  piH(>i.nii  ali.ilysis  in  be  m.iile  Im  llmse 
lealnres  iei|tinm(:  niiplemenlatimi  bv  llie  iimi  ( eilei.il 
seilm  ll.iwevei  .is  slnivvii  by  l.ible  I |K  I iilei.il  eiaiils 
anil  assislantf  In  llie  iimi  I eilei.il  si’t  lm . eslim.ili’il  In 
appiHMiiialf  M 2 billimi.  weie  nitlnileil  in  llie  lul.il 
esiniialeil  tusl  Ihi  llie  iimi  I eilei.il  piHL'i.iiii  I lii’se 


■naiils  aiitl  assisl.iiue  pineiaiils  iimiiially  nivi'lve  iiialeli- 
mu  Iniiils  limn  llie  iimi  I eilei.il  setlni  llie  iiiaini 
tleelsimi  In  impleiiienl  stieii  mipiiiveilit’iils  lies  vvilli 
van  ms  lueal  snbtlivisimis  ul  iiiiveiiniieiil  .iiul  lliese 

niipitiveiiienls  emiltl  be  inijileiiieiileil  vvilli  m williiuil 
I etlt’ial  Iniiilniu.  Il  is  niipi.kiK.il  ai  Ibis  iiiiie  In  Inlly 
.isst’ss  llie  tiinist’  llie  iimi  I etiei.il  setlm  will  lake,  .n  llie 
elli’tis  III  aiiv  emisiiamls  tli.ii  may  be  niipHseil  in 
1 etlei.il  ui.ml  pinuianis  lleeanse  hI  llie  ni.ilelniiu  piH- 
visiiiiis  111  niHsi  uiaiil  piHuianis.  ii  w.inltl  appeal  llial 

llll.ll  I mills  111 plemenlniu  nnpiHvenii’iils  in  the 

null  I eilei.il  seelm  wunlil  (all  sbml  hI  llie  I'l7(l.  I 'ISO 
it’t|nnt’nieiii  In  .niv  eveiil.  .is  llie  pl.m  is  nptl.iU’ti  ni  llie 
Inline.  piHUi.inimniu  "I  llie  iimi  I etleral  mvesimeiils 
sliiHilil  be  niatle  anti  niipleiiit’iilalimi  pnmilii’s 

tlt’leimnii’tl 

UPPER  MISSOURI  SUB3ASIN 

111  llie  I ppi’i  Missmni  Snbbasni.  plissieal  tmislianils 
it’tlni’e  nivt’slmenl  iet|nnenit’iils  siuinlk.nilly  lliese  emi- 
sliamls  ii’ilnit’  llie  I'lxO  iiinlliple  innpiise  sim.iue 

2. LX 


impvHiiulmcMls  liom  .ilmiit  I iiiillioii  .Kti'  kvi  lu  pisl 
iiiuiei  .kHI.UDO  ,Kic  li'i-'l  .iiul  .1  slii;lu  u'lliKiinn  ill  tlu‘ 

vh.llllicl  .IIkI  leVOl'  lllipiOUMIlClll  loi  lov.li  llmul  pill 
kMimi.  lu  I ‘•Ml.  ilk'll'  k iiiiM  be  i iiiiMili'i.ibIc  vi.ilei 
Mlipllls  111  Ilk'  lUllb.lMIl  .Hill  III!  .ipp.licill  llCl'li  111  IlsMimo 
Ilk'  liiU'Nliik'iik  ik'ii".s.ii>  III!  iik'U'.i'M'il  VMik'i  \k'lils 
liiini  liiH'sl  .Hill  piCiipil.iliiHi  iii.iii.iui'iik'iil  priipiaiiis 
M.'ii'iki'i.  II  .ippi'.iii  lli.il  Ilk'  hikli;i'l.ii>  .illiii jliiiii  III 


lllis  siibb.iMii  iii.iy  Ik'  MHik'VvIi.il  lil)!li  III  ii'l.iliiui  111  iillk'i 
Mihh.iMiis  li.iuiii;  iiukli  jiii'.iti'i  piipiikiliiHi'.  I Ilk  l.kel 
1.111  Ik'  .iIl.iK /i'll  111  ilk'  llllilli'  .k  ilk'  li.illk'uiiik  pl.ill  k 
ii|kl.ili'il  l.ihli'  IJI  pri'M'iik  Ilk'  ri'siills  111  ilk-  prii.m .1111 
.iiuiUsk  ;iii‘i  sllHMs  ilk'  illl k'li'liiCs  bcl\ei'i'll  lik'  eiiii- 
sli.iiik'il  .iikl  iiikiiiisli.ilik'il  Niibb.kili  ti.iiiii'Viiirk  pl.iil  ,il 
Ilk'  I'lMI  level 


T.ihle  1?I  PROGRAMMED  FRAMEWORK  PLAN  FOR  I.RSO,  UPPER  MISSOURI  SUBBASIN 


niysical  Measure 

I'irsl  Cost  (SI  .(MMh 

1’l.in  \ i-aturcs 

{ nit 

t neiinslrainisl 

( nnslrained 

lnc(ins(rained 

( oiislraincd 

\ cik’i.il  1 maiKi'vl  1 1‘jliiri.  v 

Kch.ibilit.it ton 

I :.soo 

(t.400 

iMhIc  Kctu^c  \ildifitMt 

Number 

1 

1 

i.loo 

1.100 

[ in{|  [(.iti  hci> 

Nuinbcj 

1 

( 

loo 

IOO 

smjrlc  i Jooil  t «>ntrol 

Miles 

17 

15 

5.^)oo 

5.500 

H.ink  SI.iImIi/.iImh 

Miles 

.Vh 

700 

700 

Multiple  I’urpoH-  KcscivvUfN 

1 .(MMt  \\ 

1 .7‘)‘l 

2‘b) 

2 2 5. (M 10 

.^7.500 

1 Cklci.il  ItnpJtion 

1 (H)(l  \( 

I'O 

lox 

1 1 V2i»0 

75. .200 

1 Cklifjl  1 .iiul  ( onM.iv jM-m 

I .(MIO  \( 

77.t 

77  ^ 

I .KO(t 

1 ,S00 

'WMliK  Uctl.inJv 

1 .tHin  \( 

III 

10 

^^0(t 

non 

N.ilional  1 r.iib 

Miles 

SI.S 

SIS 

Vto 

200 

1 I«uhI  Pl.iin  M jn.i|!ciiicnt 

Keports 

<' 

6 

ioo 

ioo 

1 irTcvt  M.iiujtcnicnt 

1 M 

1.! 

0 

ioo 

0 

brc».ipit.i(ion  Man.ik’i  •icnl 

1 M 

:n 

0 

400 

0 

Sivn  1 ciU  t.tl  ( o>is  ilniiuli 

2.(M  Ml 

1 .soil 

Siibloi.il 

^S2.4(hi 

1 U.50(i 

Non  1 cdci.tl  PI.ui  1 c.ituics 

kcy  rc.itmn 

I.IHH)  \< 

:4(t 

14S.H00 

f .mi/  ( »mM-fv.»tiofi 

unn>  -u 

4.^H7 

S4.01  Ml 

Ki\rcjtii>n  KcMrv«nrs 

l.tion  \i 

2. 01  Ml 

SiMjci  luMinunl 

Plants 

1(10 

1 7 ,ooo 

SV.itcf  Suppl.  \ Itcjtmcnl 

17.MHI 

1 isi  \ \V|ldlile  M ina)?cnK'm 

l.tMMI  \( 

5 

7(Ml 

1 liH>d  Plittri  M jiij)!cnicnt 

I .(HKl  \( 

> 

1 loo 

Sublt'ljl 

2(>'^  400 

Subbjsin  1 ramevvork  lul.il 

ns  1 .Koo 

YELLOWSTONE  SUBBASIN 

III  llik  Mibh.isiM,  iiuilliple-putpike  sliiiaiie  w.k 
eiiiiMiaiik'il  III  llie  level  iiiJiealeil  In  pliysieal  liiiiilaliiHk 
null  lelatively  Miliiilieaiit  iiivevliiieiil  ileleitals  lui 
irngatiiiii  reliabililjliuii.  new  iiiifiatiiin  ilevelupiiieiil . ami 
liieal  lloiid  priileeliiiii  nnrkv  lu  iiieel  lival  eoiktraliils. 
I.ible  IJ2  preseiilv  llie  resiilK  ul  llie  piugiaiii  aiialyvk 
ami  as  laii  be  iiuleil,  llie  mvesliiieiii  leqiiiieineiils  Im 
nun  I eileial  plan  le.ikires  aie  sij;nilieaiilly  (.iij;ei  lliaii  fui 
I eileial  n.ilei  piu|eels  ll  is  in  tli.il  seelui.  Iheielure.  lhal 
siy’lillk.inl  invesinienis  inikl  be  in.iile  ll  a siil'sl.inll.il 
piiiiiiin  ul  llie  neeils  ul  llie  aiea  k lu  be  inel. 

WESTERN  DAKOTA  SUBBASIN 

llie  iiiveslineni  re'|inieinenls  kn  I eileial  as  nell  as 
null  I eilei.il  pl.in  le.iliiies  .iie  uniyilily  eqniv.ileni  lui  ilns 
sulih.kin  In  uiilei  lu  nieel  (lie  lisially  eunsliaineil 
hikJf:el  lur  Eeileial  vvalei  piu|eels.  .i  leiliieliun  ul  abuni 


.'(I  pereeni  in  leseivun  siuiape  is  euikiileieil  a lujneal 
eunrse.  ami  imlmles  reeugmtiun  ul  pin sieal  euiistiamts 
Mildest  delerials  ul  uiliei  natei  develupiiienis  alsu  ate 
retiiiired  lu  meet  the  bmlgelary  euikliainl.  I liese  are 
sumniai i/i'd  in  table  12.'  nhieli  shuns  the  euiisliamed 
ami  iineiinstiained  plan  lealiires. 


EASTERN  DAKOTA  SUBBASIN 

I able  124.  nliieli  piesents  llie  piugiainmed  I'l.St.) 
Ii.inieniiik  plan,  imlieales  a siUialiun  sinnlai  lu  that  in 
Ilk*  ail|uiiiiiig  Weslein  Dakui.i  .Siibbasin  I’liysieal  euii- 
siiainls  lu  develuping  lescivuii  sluiage.  lugelliei  nub 
deleiials  ul  sUliei  lelaled  plan  lealtiies  in  lespunse  lu 
lisial  euiktianUs  lesiill  in  an  uveiall  iiivestiiieiU  lediie 
liiiii  III  abiuil  ,?2  peieent.  llie  euiisliamed  I'lSlI  liaiiie 
vvuik  lui  tills  siibbasin  is  eunsidered  pussible  ul 
.Ul.ininieiil  ami  sigiiilie.ini  iiiveslinenls  lu  euniplele 
piu|i'i  Is  stalled  by  I'l.Mlwillbe  iei)iiiied  altei  lli.it  lime 


T.ihlf  1??  PROGRAMMtD  F RAMEWORK  PI  AN  FOR  19H0 
YELLOWSTONE  SUBBASIN 

1 I I Itiv  Mial  Mi-asurc  | I lr^l  ( dsi  I S I .IKHM 
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T.iblu  123  PROGRAMMED  FRAMEWORK  PLAN  FOR  1980 
WESTERN  DAKOTA  SUBBASIN 


1 

I 

IliysKjl  Measure 

Firsl  (oM  (SI.IKHII 
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T.ihl.;  I2'l  PRUGRAMMfcD  f RAMtWORK  PLAN  POR  1RR0 
EASTtRN  DAKOTA  SURBASIN 
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1 S40  loo 

1 llI^  I'  .iniihiiicd  ic  ilio  Littc  .uiiliuti/fil  O.itii-  liimaiioii 
I nil  .111(1  iiIIk'i  piu|(.\  I-.  icl.itcd  llieu.'t(i. 

PLATTE-NIOBRARA  SUBBASIIM 

Bolli  ph\Ni(..d  ,iiid  lis(.  il  <.(lnslKlllll^  .dkvl  the  in.iiis 
pl.ui  Ic.iluies  III  llll^  siihhiiMii  Multiple  [Hiipiisi'  leMT- 
idli^  .iiid  Ideal  llddd  pidteelidii  pro|eels  eseie  edii- 
^ll.lllled  Id  levels  Iiidlsaled  In  pliNsis.d  edliMdei.ilidiis 
while  iiidsi  dihei  plan  lealiiies  weie  ediisliained  in  liiilil 
dl  liseal  hinilalidns  ll  is  peilineni  Id  iicle  heie  ih.il 
I edeial  walei  pid|eel  iinestnienis  esveed  llmsi-  leipined 
Id  iiliplenieni  nun  I edeiai  plan  te.iliiies  1 aide  IJ.*! 
piesenis  the  ednsiiained  .ind  iiiKdiisliained  1‘iMl 
siihbasin  liainewdik  plan 

MIDDLE  MISSOURI  SUBBASIN 

I edei.d  invesliiieni  leipiiieinenis  would  he  lediieed 
In  .ibdiii  peuenl  Id  ineel  the  sdiisliained  liseal 
alldcalidii  Id  this  siihhasin  I’lan  deleiials  wonld  he 
piineip.ilK  III  stdia^ie  leseivoiis.  hie.il  llodd  pidleilidii 
works,  and  piade  sl.ihili/alidii  works  I lood  eonlidl  and 
land  slahih/.ilidM  needs  in  ihis  snhh.isiii  aie  l.iijie  and  in 
relalidii  In  olliei  snbh.isins  they  should  have  a lelalively 
hit!li  piidtily  lot  hemp  inel  I aide  I Jli  piesenils  the 
inapniliide  ol  plop's  l deleiials  leiiniied  lo  ineel  pliysieal 


.ind  liss.il  eonsliamls  .ind  ihe  eonsliained  plan  is 
leason.ihls  .illainahle  In  I’lMI  llowesei.  as  the 
ti.iinewdik  pl.in  is  npd.iled  in  the  Inline . lui  ihei  analssis 
111  siihhasiii  hndpelais  allde.ilions  should  he  made  wilh  a 
Slew  low.nd  ineieasme  liinds  to  he  alloealed  lo  ihe 
Middle  Missomi  Siihh.isin  ll  appeals,  on  a indpmeni 
basis  ilial  ihe  .illoi.ilion  lo  ihe  I ppei  Missouii  .Snhhasni 
mas  he  hiph  sompaied  lo  ihe  Middle  Missouri  Ihe 
pioh.thihls  id  Ii.uh'-otls  helween  Ihese  snhhasins  is 
hiphls  hkels  in  ihe  Inline 

KANSAS  SUBBASIN 

liseal  and  |shs  steal  eonsliamls  h.ise  .i  sipnilieanl 
iinpael  on  l‘is(i  ti.nnewoik  plan  implemenlaiion  m ihis 
snhhasni  Ihe  nidkaled  liseal  eonsli.nni  lednees  ihe 
nneonsii.mied  invesimenl  leipniemeiil  h\  ahoiil  ■'> 
peieeni  Sipnilie.ml  deleiials  lot  most  plan  le.ilnies  .ne 
leqnned  m oidei  lo  ineel  a hndpelais  alloealion  id 
ahoni  SI  TO  million  dniinp  ihe  deeade  ol  ihe  70  s 
llowesei.  this  siinalion  piesails  bes.inse  ol  ihe  iiuipni- 
Hide  ol  Innds  leipmed  lo  eoinplele  pio|eels  eniienlls 
nndei  eoiislinelion.  a value  ol  almosl  SlOO  million 
I aken  lopelliei.  Ihe  "lolar'  piopi.im  diiiinp  ihe 
I‘i70  I'l.NO  peiiod  Is  a l.ii.ee  one  l.ihle  127  shows  (he 
pioei.mmied  li.imewoik  pl.m  al  ihe  IdM)  level  loi  ihe 
Kansas  Snhh.isin . 


Tcihlf  12b  PHOGRAMMbD  FRAMEWORK  PLAN  FOR  1980 
PLATTE  NIOBRARA  SU8BASIN 


niy'Mtal  Measure 

1 1 irM  ( osi  (SI.IHK)) 

Han  1 calurcs 

1 nit 

{ tKonstraineil 

( onsttained 

' 1 iKonslrained 

( nnstrainee 

} fiK’f.ilh  1 Huruo!  1 tMHm  > 
i ctici.ii  1 .iiul  Kci  u-.ihoti 

1 ,0MM  \( 

O 

s s 

(.  VOio 

4 2. soo 

UiMliIi  Ki-tujiG  XiMilnuis 

Nunihef 

2 

•> 

7.^00 

2.4IMI 

hn^.iti«>n  K(.iktiMliutii'n 

-U.700 

10.000 

NaMiin.il  1 faiK 

Miiev 

VSO 

ISO 

700 

700 

1 ixh  ll.iU  lu'iK'N  \ ImpoutulmcntN 

Niiml>ei 

.^0 

M) 

S.'^oo 

5.400 

1 oial  1 looil  Pintcv  Mon 

Miles 

7.S4 

(>49 

7^.200 

21.700 

Sm^U  l\irpo\i-  1 Io.hI  ( oturol  ki  scrvuirN 

1 ,Mim  \\ 

JOO 

KiO 

So.ttoo 

27.000 

1 l\  koWi  I 1 M lIltK-s 

147.700 

4 1.400 

i iiavlc  Mal'jIl/aMon 

Sinu  tiires 

7: 

7: 

soo 

‘^00 

\Mi-s 

27 

:? 

7(M) 

700 

MuMipli  I’mpow  KcNOtSiiiis 

1 .non  \l 

4.400 

.0>s.000 

407.S00 

i t'lit'r.i)  iMtiii 

i (MM)  \( 

I7n 

177. .400 

H 4. 01  Ml 

< iioup  1 )iam.i^\‘ 

1 .(Mill  \( 

ItMl 

i4 

.4.200 

700 

1 ciKiai  1 atul  ( onNL'fvation 

1 .IHMI  \( 

.^S7 

.1K7 

4.000 

4.000 

1 looil  IMain  M.tiia>:L'nK'ni 

Reports 

U 

U 

soo 

soo 

1 *r4  vl  M.majrcmcnl 

I .iMin  \| 

5‘» 

SO 

200 

200 

ipilaMoij  Manaj:cnu‘nl 

1 .0(1(1  \1 

'M 

04 

1 KOO 

1 .soo 

Non  1 ovK  ral  ( o\t\  i Initial) 

27.SOO 

2 4 . 1 oo 

SulMot.it 

'(4  1 (id'i 

(i4(i.5(i(t 

Non  ! 1‘ili‘ral  IMan  1 caliufs 

NtMi  1 cilcral  Irn^alion 

! .000  \( 

s*»  \ 

1 ll.wili 

Kf*.  UMtion 

1 .00(1  \( 

4s 

|ii«,  2IIII 

I ami  < lUiM  iN  .iMitn 

i .ooo  \( 

<•.1  SH 

’ 1 ’,11(111 

Kcsorvoif  Moililk ations 

1.000  \| 

4 

(>IM( 

ScssapG  Ifcatincnl 

i'lalils 

ISO 

71 .(«»( 

Walci  SuppK  \ 1 roatmcnt 

I 14  ‘KMI 

i isli  \ WifiHiik  Management 

1 .(too  A( 

4.S 

’’.>(•(( 

1 l.ioil  kl.iin  M.mageineni 

1 .000  \( 

7‘» 

' 5I.KMI 

SulMi*(al 

7.11.70(1 

SuhhaMfi  1 raniew4>rk  ioial 

1 1.(>7.1.11M( 

Table  126  PROGRAMMED  FRAMEWORK  PLAN  FOR  1980 
MIDDLE  MISSOURI  SUBBASIN 


Han  i ealures 

( nit 

Hi>  steal  Measure 

1 irM  (<>M  tSI.(MMI) 

( neonstratrieJ 

( onstrained 

1 neon  St  rained 

( 'onslraint‘1 

1 ederalK  1 inatucil  1 eatntes 

Uikllile  Ketu^e  Adilittons 

Number 

1 4 

■: 

2.400 

1 80(( 

Single  Huipusc  1 lo«ul  ( oiitrol 

Mik-s 

14b 

71 

lO.S(H) 

S.400 

( ir.ule  StalMli/ation 

SlruUures 

1 .70(. 

S40 

24.000 

12, too 

It.mk  Stjhili/aOon 

Miks 

.42S 

10(1 

4.500 

1 4(MI 

Multiple  kufpost-  Kewrvoj/s 

l.ootr  -U 

2.20.4 

l..’.MI 

IbS.SIMl 

00.21M) 

(ifoiip  hraina^'e 

1 ,0(MI  \( 

20 

20 

UKI 

100 

1 ish  Mat^  lieries 

Number 

2 

: 

7(M1 

700 

1 UmhI  Plain  Management 

Reports 

s s 

1 1 

400 

200 

N«»n  1 eJeraJ  fosts  llniliall 

1 1 ,(>(M( 

(>,200 

Subtotal 

220.0(H) 

1 18.100 

Non  1 edeiai  IMan  1 e.ilutes 

N«>n  f eileral  Irrigation 

t 000  \( 

2.40 

47,H(M) 

Ke>  reatnm 

I. (too  \( 

so 

40. SOO 

1 amJ  ( onsi-rv ation 

1 .(MM)  At 

1 4‘M 

77.000 

KeLfeatn/fi  Keserxurs 

I .MOII  M 

.17.1 

4’.I00 

Sev^ajre  1 reatmeni 

1’l.imx 

.41  Ml 

SO.(MM) 

VV.iler  Supph  \ J reatmeni 

74.h(KI 

1 ish  \ WiUlliie  Management 

I ,000  At 

SO 

n.hOO 

1 IoihI  Plain  Management 

1 (MIO  At 

0 4 

18.000 

Subtotal 

! 

4(,7.0tMI 

Subbasin  I ramev^ork  lotal 

1 

SKK.K(MI 

Tdt>k>  127  PROGRAMMED  FRAMEWORK  PLAN  FOR  1980,  KANSAS  SUBBASIN 


l*!»ysieal  Measure 

Hrsi  (iisl  (SI.(KMt) 

rUn  1 I'aturcN 

t nil 

1 neonslrained 

( onslraineJ 

1 lu  onsiraiiied 

( onstrained 

1 1 nuiucJ 

UiUtlili.-  V.liliIioH'' 

Nuinbof 

1 

‘)00 

500 

1 (Hill  \l 

K<: 

K.2 

1..100 

.4. 400 

Sin^K'  PuipoH  1 loml  ( \>ntrol 

Miles 

I'l 

S.OK) 

.4.100 

( ii.iiic 

SliiK  lures 

:\H 

'M 

7,000 

4 000 

Hank  Siabili/ath>n 

Miles 

71 

in 

1 .700 

700 

MullipK  Huiptisf  Kcwryoir 

l.iHin  M 

1 inn 

21 1.noii 

100.000 

1 v'lKral  lin^athMi 

1 .IHIO  \( 

07 

:o 

41.10(1 

10.000 

( iroup  I Hamapk 

1 .(MKI  \( 

0 

1 

400 

100 

i CfU'tal  1 ami  ( onv^Tvation 

1 .00(1  \( 

IS 

IS 

100 

100 

1 i\|i  aiul  WiMliti  ^\<.  llaml^ 

1 (HIO  \< 

12 

4 

2.'MI0 

000 

HatiluMcb  vk  lmp«»uniliiu*nlN 

Number 

S 

•) 

4(10 

.400 

Nalinnal  1 taiK 

Miles 

275 

1(1 5 

500 

400 

1 KmkI  Plain  Mana.ccincnt 

Kepojis 

0 

4 

200 

100 

Non  1 ciiLral  ( osts  ilnitiali 

5.400 

4.000 

Siihlolal 

2S1.000 

1 41,400 

Non  1 ciK’fal  Plan  1 taUircv 

Non  1 (.-Jcral  liri^ation 

1 .000  \( 

(l(l  1 

1.1 2. (.00 

Ko*.  rcalhfn 

1 .011(1  \( 

'tl 

lol.soo 

1 jiul  ( oiiwr\aMon 

1 .000  \{ 

.^.0.^5 

1 S2.000 

Scyyajic  Ircalincnl 

Planls 

150 

5 2 .000 

\SaKT  Supply  \ licalincnl 

I0(i.()00 

1 ish  \ UililliK  Manaiicinonl 

1 .000  -\( 

1.1 

1 .400 

I K»oil  Plain  Managcim-nt 

1 .000  \r 

50 

21. son 

Sul'UWal 

000.200 

SuhbaMii  1 laincwofk  lolal 

SSI. 200 

1 


I 


i 

i 


LOWER  MISSOURI  SUBBASIN 

\ MliutiDn  Minilji  to  llii’  K.iiisjs  Siibbasin  is  lomKl  m 
the  lower  Missouri  jiid  more  so  1 he  eoiisli;iiiieil  lise.il 
hudjtel  ot  iriillioii  when  coupled  with  liiiul 

leijuireiiients  to  eoiiiplete  protects  iitidetw.iy.  S25(l 
iiiillioti.  retlects  u Litj’e  sirhb.isiii  iiivesttiietii  dtitiiij:  the 


|97()  I‘IM)  (lertod  I he  principal  delerials  to  meet 
constramls  would  be  about  a 75  percent  deterral  in 
mveslments  tor  reservoir  storatre  and  other  modest 
deferrals  lor  local  llood  protection,  giade  siabili/alioii 
slrnctiires,  and  draiiiage.  I able  12b  |iresents  the  nuj’iii- 
tilde  ot  the  cotistramed  lOHO  iramewoik  plan  in  this 
siibbasm. 


Table  128  PROGRAMMED  FRAMEWORK  PLAN  FOR  1980,  LOWER  MISSOURI  SUBBASIN 


1 1 

l*1iysteal  Measure  1 l irsl  Cost  (Sl.OOOt 

(Ian  ( ealtircs 

1 nit 

Lneonslraincd 

1 Constrained 

[ ‘ 

1 neonsirained 

Constrained 

1 viterally  1 inaneeil  1 eatures 

1 ' 

1 

’ 1 

1 1 

Reservoir  Modilualion 

l.tMMJAl  ' 

l(. 

' 0 

5.700 

0 

SirijrK'  Purp<«se  1 lootl  ( orOrol 

Miles 

S7.1 

1 4^5 

I 75.b(Ml 

100.000 

( .rade  Siainli/aOon 

Strut  lures 

S77 

440 

24.700 

10.050 

Hank  Stabili/aOon 

Miles 

14 

K 

400  1 

150 

Multiple  Ptirp«>si'  Reservturs 

1 .(MHI  -M 

(1..152 

I 4.400 

522,000 

442.b20 

(ifoup  iHamage 

1. 000  M 

40 

1 :4 

1 .000 

480 

1 ederal  1 and  ( oriservalion 

1 ,000  \( 

(1 

4 

100 

40 

1 ivb  Impoundments 

Number 

21 

14 

1 .200 

bsn 

SyeriK  Rivers 

Miies 

.15 

45 

^00 

'JOO 

1 IoihI  Plain  Management 

Rep<»rts 

17 

10 

400 

180 

Non  1 ederal  < osts  tlmtial) 

54.500 

40.000 

Subtotal 

74(1, mn 

475.100 

Nor)  1 ederal  Plan  1 eatures 

Non  1 ederal  Irrigation 

1.000  A( 

2.111 

2.1 .4(1(1 

Rev  reation 

I.OtlOA(  1 

fit 

1 IS.4(II) 

1 and  ( oriH*rv  ation 

l.(MI0A(  1 

1.445 

1 14  (inn 

.Sewage  Irealment 

Planls 

iss 

7i.niMi 

SVater  Sup[)l>  4S  Ireatment 

1 

1 15. non 

1 ish  \ 4Vildlile  Management 

1 .000  A( 

S7 

I7.1IMI 

1 IoikI  Plain  Maii.igement 

1 .(KMt  A( 

541 

45,500 

Subtotal 

57(>  .htin 

Subbasin  1 ramework  total  j 

l - - . . 

1 

l,lMi.4IHI 

240 


MISSOURI  RIVER  BASIN 


Kivei  ,jic  pron.'Cli'i.l  lo  (Ktiir  soiiieliiiic  1‘iHU  ami 

llkTi-'loic.  pt^lvlslu]|^  liavo  mil  hccri  m.iiic  lor  treat  lerm 
Irrrreirrrp  Aco'tdtrrply.  tahlo  I d'l  rctleels  a strrtrrtrattorr  ol 
\ildrltorral  rrtrptovcrm'trl'..  trol  pteserrlK  rrtrdorwav.  lire  Ldtrsttartred  lrrliirtat\  Itarirewirrk  plans  lirt  tire  I'lHd 

wlrreli  ma>  he  teijrrrred  on  lire  rriartr  slern  ol  lire  Mrssorrtt  level 


Table  129  PROGRAMMED  FRAMEWORK  PLAN  FOR  1980 
MISSOURI  BASIN 


I’tiysieal  Measure 

1 irsi  ( osl  (Sl.tMKM 

Han  heaturcs 

1 ml 

I'neonstrained 

Constrained 

Cneonsfrainod 

( <>nstraini*d 

} L-iicr.ilh  1 ituruoil  1 kMliircs 

rniousand  [>>llars( 

1 cilcral  1 jiul  Kik  rc.Mion 

I .000  \( 

M 

S S 

b C'oo 

47.xnti 

S.ilhm.il  KckrLMlion  \rc.i 

1.000  .\( 

20 

17.11(111 

d.400 

ltri^!.iiton  Kk'h.ii'iht.tnon 

b2.500 

27.400 

\SiUllilc  XkiiljhittiN 

NunOier 

It. 

1 1 

1 COOO 

IO..SOO 

1 inIi  n.ili  hcrk  s \ lni[nMitulinorjtN 

\uinl>er 

■in 

51 

1 X..SOO 

l4.bS0 

Kywrvuir  MftJiI iv alions 

l.niiii  \l 

I7X 

111’ 

d 000 

COlO 

SinjiK'  PiifposG  1 liMnl  ( unlrol  KcNcrv«»irs 

1 ,(H)0  Al 

’‘Hi 

UlO 

^0.600 

27.dOO 

1 Ok  .li  1 Imui  ( onUiil 

Miles 

2.44‘t 

1 .5  tX 

2bX.200 

IS7.270 

i l>  liro  piivscr  1 .n.  ilMu-s 

147.71111 

4 1 .41111 

( ir.Klc 

StriK  lures 

l.5’4 

(.(..tiin 

77.x  1(1 

H.mk  St.ibili/.jiion 

Miles 

.Vt7 

224 

d.200 

4.1. ‘in 

Mullipli'-burpovk-  Kcs^TVJijr  .ind 

NsMui.iUd  luint  WorkN 

1 .non  \l 

I4.1S7 

i:..t7(i 

I.XFI. 5(111 

1.151.4(1(1 

1 udcr.il  Irn^adon 

1 .000  AC 

.‘<7S 

’75 

^d2.loo 

lsd.i2o 

( iroiip  I b.iinagc 

1 .null  \( 

HI’ 

5, not) 

7.5X(i 

1 k'dcr.il  1 and  (\>nM.'rv.itum 

I .000  AC 

J.07  ’ 

1 .X55 

1 2.doii 

lo.dou 

WlMIlle  Wellallds 

1 .000  At 

U4(. 

I.III4 

44. CIO 

Skcnn  kivors 

Miles 

.cs 

dill) 

dim 

\.iUun.il  1 rails 

Miles 

’.4  7.t 

7,117(1 

2 1 ,b00 

1 1 .41111 

1 IimkI  IMain  Vtanagcincnt 

Reports 

II  111 

75 

2.200 

l.(i|n 

1 tircsl  M.inajioincnl 

1 .000  Al 

1 17 

-sd 

.S(M) 

7(1(1 

M.mai:crm'n\ 

1 ,ttnn  M 

:n.t 

‘»4 

4.000 

1 .soo 

Non  1 cdoral  ( osls  ( Initial) 

1 Id. 700 

72.500 

Siiblolal 

.CI72.700 

1 .K5.;.d0(i 

Nun  1 cdcral  (’Ian  1 oaliircs 

Nond  cdcral  Imitation 

1 .000  A< 

’.157 

.SO.C40tl 

Kccrcatiun 

1 .000  A( 

*)4S 

(y  to.  too 

1 ami  ( unsi-rvation 

1 .111111  \< 

:'t,57i 

d7S.ooo 

Kcscr\oir  Mudiikatiuns 

l .nnn  .\i 

20d 

.Oi.son 

1 rcatini'iit 

I’lants 

1 ix 

C^S.ooo 

\Vali*r  Sijpf>l>  Al  Irfjtmcni 

s lo.doo 

Sinjilc  Piirj'UM.'  Reservoir 

1 .linn  Al 

417 

4(.  .(iiin 

1 isli  Al  V\ildtite  Management 

1 .11(111  At 

751 

(iX,7nn 

1 loud  (Main  Management 

1 linn  At 

K7d 

204 .000 

Subtotal 

.CM  C400 

Missitun  Itasin  1 olal 

b,4Hb.l00 

SUMMARY 

lire  plairninj;,  proiitarnimii);,  ami  biidpeUnj:  anilvses 
preserrled  liereiti  ate  based  on  lire  best  rnlotrttalrorr 
available  al  tins  Mine,  and  do  lelleel  eonsnleiable 
liidfinieni  Hie  lisval,  as  well  as  lire  |>liysieal  vonsliainis 
noted,  are  eonsideied  lo  he  Fairly  reasonable  assninp- 
Irons  I ntllier.  in  view  ol  lire  reeonnaissanee  scope  ol 
lire  sliidy,  lire  lesiills  are  consnieied  lo  be  well  williin 
lire  accuracy  expected  ol  siicli  sindies  li  is  apttaienl. 
Iiowever.  Ilial  lire  tiirlliei  plaiimiiy.  pro)iianiinin^.  and 
bud(ieling  similes  slionid  be  made  as  lire  plan  is  iipilaled 
III  lire  liilnie  and  as  more  detailed  lesource  studies  aie 
undertaken  I Ire  resiills  ol  tire  sliidies  lliat  have  been 


niade  provide  lire  basis  and  diiection  loi  analy/iiij;  plan 
impleinenlalion  leipineinenls  nr  the  liiliiie 

('oiisliainnii;  ol  lire  1‘t.SO  liamewoik  ('Ian  will,  ol 
coiiise,  lesull  in  a lower  level  nr  the  oiilpnl  ol  jioods  and 
services  winch  were  pio|Csied  as  “responses"  lo  meet 
needs  m the  lianievvoik  simlies  However,  nndei  such 
consliamis.  the  more  critical  "needs"  would  still  be  met. 
such  as  water  supply  lor  luial  and  municipal  domesiic 
leipiiiements  It  lire  lessened  tale  ol  populalion  mciease 
now  pioiecled  m the  new  senes  ol  ecoiioniK  pioieclions 
maleiiah/es,  some  dainpenmp  ol  needs  al  ihe  I'tMi  level 
can  be  expevted  allhoiij;h  these  pioieclions  will  have  a 
more  si|milicanl  inipaci  atlei  that  time  Mthou);h  ceilain 
jtoods  and  seivices  would  be  loieyivnie  at  the  l''Stl  level, 
the  developnieni  ol  w.ilei  and  lelaled  land  resouices 


UOllkl  Ih'  ,ll  UmnI  III  lll.ll  1I\CI  llio  l.lsl  10  UMIS 

SlIKl'  I'CI'IIOIIIK  I]-.!,'!.!  I<>  ilolim.'  "111‘cds 

K'tli-il  .1  liisiiiiii.il  i'iii|i.\  I ion.  llu'ii'  IS  no  iu'ihI  to  Ih'Iu'U' 
tll.ll  llu'  llllliu.-  ( Cs'OIIOIllS  would  Ih-  MjlllllK.llllIv 

di-_i;i.idi’d  hcs.iiisi’  111  lln-  soiislijiik'd  pi. in  In  l.isl.  lla’ 
op|iosiU'  IS  IiIsl'K  Io  ossiii  .1  sonininnif;  fiili.iiKcnicnl 
ol  tin-  siKi.il  .ind  I'toiionik  wnll-lH'iii(;  oi  ilio  u'sidcnlsol 
I lie  t'.isin 

OTHER  PLAN  IMPLEMENTATION 
CONSIDERATIONS 

Aside  liom  liss.il.  |i|,innnit  e.ip.ilnlils  . ,nid  linniif; 
. onsidei.iOons.  nnpleinenl.ilion  oi  the  iegion.il  oi  Inisiii 
Ir.iniewoik  pl.ni  will  iei|inie  .letions  In  ilie  1 edeial. 
Suite.  Kk.il.  .iiid  piis.ile  seslois,  Siieli  .lelions  will  he 
goseined  in  p.iil  In  nisiitulion.il.  poliev . ,iiid  leg.il 
.iii.tngeinenls  in  Imee  .it  the  inne  (il.in  leuUiies  ,ne  ie:id> 
lot  nnplenienl.il ton  .\  biiel  review  ol  the  nisiiiiilion.il. 
poluv.  .ind  leg.il  .iiuingeinenls  .iiid  then  leLitionsliips  io 
ilie  tunnewiiik  pl.ni  gives  .m  insiglil  to  possible  elunges 
ilial  iiiav  be  lequired  lor  (il.iii  iniplenienl.ilion. 

Institutional  Arrangements 

I lie  eonipieliensive  li.iinewoik  planning  sliidv  lot  the 
Missouri  Kivei  Hasiii  was  nndeilaketi  by  Ilie  Missonii 
basin  Intel  Ageiuy  ( oniiinl lee.  a legional  insliliilion. 
Snell  an  nisiiiution  (Hovides  .i  ineeliainsin  loi  nndei- 
taking  loinl  eooidinaled  w.ilei  lesouiee  planning  Witinii 
the  MbI'M  slnieliiie.  or  any  Inline  legional  nisliliilion 
with  snnil.ii  responsibihlies,  il  is  possible  Io  pool 
espeilise.  .iiid  inoie  nnpoii.iniK . lo  ailienlale  the 
pl.inniiig  goals  and  obieelives  lot  Ihe  basin  as  a w hole,  oi 
toi  the  v.iiions  snbbasiiis 

Siike  a eonipieliensive  liainewoik  pl.ni  lot  Ihe 
developineni  ol  w.ilei  and  lel.iled  land  lesoniees  in  the 
Missonil  b.isin  Is  now  av.nlahle.  and  will  be  ignl.iled 
peiiodieally . Ininre  w.ilei  lesoiiiee  planning  by 

individn.il  .igetieies  I edei.il  and  non  I evlei.il.  should  be 
soinpalible  wiih  the  plan  Obvionslv.  as  del.iileil  plan- 
iiing  IS  uiideil.iken  in  ihe  Inline  Ihe  eniieni  li.iinewoik 
plan  will  be  .nlinsled  and  nptl.iled  in  hghi  ol  sikIi 
plainiing.  Ihe  li.iinewoik  plan,  theieloie.  piovkies  .i 
basis  loi  nnpioving  eoouliii.itioii  dining  tninie  det.iiled 
studies  I II  iiisine  Ih.il  Inline  pio|eel  piopos.ils  are  in 
eonsoii.inee  with  Ihe  liainewoik  |ilaii.  Ihe  MbI  \(  eati 
provide  the  nieehanisin  wheieby  Inlly  eooidin.iled  walei 
plans  ate  lorinnlaled  Sneh  a iegion.il  iiistilnlion  ean 
provide  lot  a good  overview  ol  |iropos.ils  made  by 
individual  Stales  .iiid  agencies,  deleinnne  il  all  view- 
pomls  have  been  eonsuleied.  and  lesolve  eooulin.ilion 
dillereikes  that  aiise. 

Ol  gie.il  signilie.inee  aie  the  iiislilnlioii.il  aiiange 
iiieiils  al  the  Slate  and  loe.il  level  leqiiiied  lo  piovide 


1 edei.il  .igeikies  with  .issni.ni.es  ,ind  lo  eseenie  son 
li.kin.il  .niangeinenls  loi  eosl  sh.n ing  oi  sosl-iennbinse- 
nienl  ovei  Ihe  long  leini  Ihe  [iiobleiii  heie  is  one  ol 
ni.iny  spesi.il  loe.il  disliiels  siealesl  lo  piovkle  ihe 
nieeh.inisni  lo  meet  legal  .iiid  soiiii.ielni.il  iei|nnenienls 
I here  is  .i  neesi  loi  ihe  eonsohdalion  ol  los.il  enliiies 
into  l.ngei  iniils  eovei ing  l.iigei  aie.iswilh  .iiilhoiilv  lo 
eiilei  into  ne.  essai  y eonli.klii.il  .n  r.nigenieiils,  noi  only 
vvilh  Ihe  I edei.il  ( mvei  nnieni . bin  v>  .y  othei  eiililv 
A good  es.iniple  ol  siisli  eoiisohdali.iii  may  be  loiind  in 
Nebi.isk.i  Keveiilly.  ih.il  Slate  h.isemisled  legisl.iii.m 
lll.ll  e.ills  lot  ills'  sie.ilion  ol  noi  iiioie  ih.in  d.'s.  noi 
lewei  Ilian  llun.ilni.il  lesoinees  dislikis  ilnonglioiil  the 
Suits'  loi  the  pniposes  ol  elleslive  sooidmalion.  plaii- 
mng.  developineni.  .ind  geneuil  manageinenl  ol  n.itni.il 
lesomees  wilhm  the  ilistiisis  Ihe  iiiagml nde  oi  sneh 
soiisohdal ion  sail  be  ilhisti.iied  bv  the  mnnbei  ol  soil 
and  vvalei  soiiseivalion  disiiiels.  waleislied  soiiseiv.iiiey 
distiiels.  waleislied  shsiikis.  w.ileishesl  .idvisoiv  b.i.iids. 
.ind  olhei  simil.n  iiislilnli.  ms  ih.il  will  be  s'oiis.didaled 
('nrieiilly  Iheie  are  l>ll  sneh  oig.im/alioiis  in  exisleiise 
Many  olhei  enlilies  m.iy  also  be  eoiisolid.ilesl  SnmI.n 
eonsklei.ilion  may  be  desn.ible  in  olhei  suites 

Policy  Considerations 

I’olis'ies  pronuilgated  by  iiisiiiiilioiis  .ne  usually  based 
on  inlei I'lelalion  ol  .ippiopii.iie  l.iwsoi  .ne  .idimmstra- 
lively  deleimined  il  .i  speeilis  law  does  noi  e\isl  Ihe 
liainewoik  plan  was  loinuil.iled  lo  nieel  s'eit.nn 
obieelives.  .ill  ol  vvlneh  h.ive  esonomis  as  well  .is  soei.il 
implls.ilions.  I i.idilion.illy  . I etlei.il  .igeiisies  h.ive  lelieil 
on  the  eoneepl  ol  nia\nni/nig  net  benelits  as  ihen 
siilenon  in  sii|ipoii  ol  (■ongiessioii.il  auihoii/.nunis  loi 
piojeel  eonsiruelion.  \l  the  iegion.il  and  local  level 
snnil.n  eiileii.i  aie  applied,  exeepl  ih.il  eeonomis 
ellisieiiev  .il  Ihe  local  levels  may  be  oveiiiding  In  leceiil 
ye.iis.  boih  .il  I edei.il  and  noii  ledei.il  levels,  env non- 
menial  enh.nieenients  have  been  embiaced  as  piopei 
elenienis  ol  a vv.iiei  pl.ni  llowevei.  in  this  aie.u 
ect'iiomis  v.ihies  ,ne  subieslive  and  iiiUmgible  and 
implemenuilioii  is  based,  in  p.nt.  on  the  [’rinciple  ol 
"w  ilhngness  lo  pay 

Ihe  l.isk  ol  sle.ii-cnt  piiblie  policies  and  I'lioiiiies  .ii 
the  ii.ilioii.il  level  has  been  leeogni/ed  loi  some  lime 
.Seiule  Doennieiil  ‘l^.  .S7lh  ( ongiess.  Vcond  Session, 
piesenleil  policies,  piocednies.  and  sumd.iuls  lot  Ihe 
loiiiinl.ilion  ol  w.ilei  and  lel.iletl  hind  lesoinces  ilevelop 
iiienls  lll.ll  weie  aiinetl  al  .khievnig  imily  n.  w.nei 
lesoince  planning  I hese  aie  iioi  being  Inlly  nii|'le 
nieiiled  .il  ihis  lime,  pinn.iiily  bct.inse  ol  pioblems 
inheienl  in  benelil  ev.ihi.ilions  aikl  the  pinn.iiv  lehanee 
on  ii.ilion.il  ellicieney  gams  ,is  ihe  measnie  ol  ihewoiih 
ol  specilic  I'lopos.ils,  llowevei.  the  W.ilei  |{esotiices 
I’l.inmng  Atl  ol  l'i(,-s  lemloued  the  ['iiikiple  ol  iinilied 
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I'l.iiimiii!  In  csl.ihlnhmi;  lla-  iiisimilioii.il  iiK-di.iiiisiii 
llu'  N.ilioii.il  W.iU'i  Kosouki's  ( oiiiuil  loi  1,’oouli- 
li.ilion  .'I  oltoils  ,il  llu'  liij;lii-sl  .iiul  li\  I'lliplusi/iiij; 

lOllll  I 0>l0l,ll  Sl.lll.'  sdo|H'I.IIIOII  III  ^V.lk'l  U’siillKi’s  I’l.lll- 
llllli;  I lll'si,’  .Kllolls  ll.lVO  I'lOl.'ll  I'.llll.lIK  MKM’ssIlll  III 
.iillk'VIliu  ilk'  ik'siioil  oh|0slisos  Moioo\i.'l.  sicps  lijvo 
tiik‘11  iiiiti.iti.kl  In  ilk'  U.itiM  Ki'miiiiv.i.'s  ( oiiik'iI  tow.iul 
u'soImmj;  till-  piohk'iiis  citikl  l|o\n.'\ci,  it  iiiiisl  hi- 
Ilkoplll/I'ii  lll.lt  until  I'oikk's  luk'ollk'  IlloH’  Cl>  sl.llll/'ikl, 
.u;Olk>  i|oi:i|1.ls  .lie  lllllllllll/l.'ll.  .Ilkl  .ksi'pt.llk'l.'  ol 
koliimoll  uo.ils  IS  I'liibl.kk'J . tik'  loiiilllkllioil  .Ilkl  lllipk'- 
llk'llt.ltioii  ol  s'lUIipii'lk'llslU'  u.ilt'l  pkllls  k.lll  Ik' 
soiisii.iiik'il  In  siK'li  I.Klois 

\\  Ilk  ,1  silii.ilioii  siK'll  .IS  ik'scillvil.  lllipk'IIIOIll.ltloli  ol 
III.IIIS  li.iiik'uoik  pl.ili  UmIiik's  pioh.ihu  woiikl  iikpiiio 
some  Ji.iiiues  III  polk\  .Ilkl  ki\ss.  I oi  e\.iiti['k'.  iii  this 
li.iitk'koik  pl.iii,  u'si'ivoii  s\ stems  III  liilml.ii\  siikli.isms 
weie  loimul.iled  to  meet  ,i  iiiimhei  ol  eeoiioime  ,iiul 
sosi.il  ol'iestnes.  In  some  iiisl.iiiees.  iiulivklii.il  mills  ol 
tlie  svsiem  m.iv  not  meet  ii.iliomil  eeoiioime  etlieieiiev 
tests.  ,illliiHii;li  tliev  m.iv  meet  .1  eomkmed  ii.ilioiuil 
reuiim.il  eeoiiomy  ellieieiiev  test  \1,my  oiilpiils  liom 
the  system  eoiikl  not  tie  tpi.mlilietl.  espeei.illy  m leims 
111  m.iikel  v.iliies.  .uni  nklumeiil  values  must  he  made  as 
to  vvlielliei  the  system  is  viahle  and  should  he  iiiiple- 
meiileil  llieieloie.  a need  exists  to  leassess  the 
evaluation  piovediiies  toi  walei  lesomee  piopr.ims  ,md 
the  rel.iled  msliliilioiiai  polieies  leadmi;  (o  reeoiimieikia 
lions  lor  aslioii.  wlielliei  at  the  I edeial.  .Stale.  01  local 
level 

\s  policies  .it  .ill  levels  ol  jroveimiieiil  aie  moie 
cleaily  arlieulatevl  m llie  liiluie.  piiorities  lor  detailed 
plaimiiif:  ol  the  li.miewoik  plan  lealuteseaii  proceed  on 
.1  more  oideily  basis.  Suhseipieiil  decisions  loi  action 
woiikl  he  made  ihioiinh  ihe  polilie.il  process  as  ihey 
have  heen  in  the  past,  hut  proh.ihly  with  iliealei 
elles tiveness  I iidei  ciirient  policies  iheie  is  little  choice 
td  action  .11  Ihe  l edeial  level  since  tavoi.ihle  consideia- 
lK>ii  loi  walei  development  is  limited  lo  n.itioiial 
economic  (.’ams.  Ihe  role  ol  Ihe  I edeial  (ioveinmeiil  m 
Ihe  watei  lesources  lield  must,  ihereloie.  he  conlmuallv 
examined  Iroin  many  viewpoints  iiistitutioii. 

economic,  social,  and  Ihe  extent  ol  cost  patlicip.ilion 
with  simikii  assessnienis  at  the  iion  i edeial  levels 

Legal  Considerations 

Slate  .mil  I edei.il  lenislalion.  siimmaii/ed  hiielly  in 
ch.itilei  d .Ilkl  mine  liilly  docnmeiited  in  the  .ippeiulix. 
"I  .iws,  I’olicies  and  \dunnisli.ilion  Kelaled  lo  VVatei 
Kesoiiices  I tevelopiiieni ."  piovides  the  h.ise  Iroiii  whic  h 
walei  lesoiiice  developiiienis.  eonliacis.  and  .i(;reeiiienls 
.lie  implemented  Ihe  extent  ol  the  I edeial  nivolvemeni 
' III  fiiojeci  coiisliiiclion  can  normally  he  measnied  in 
leims  ol  eosl  sh.niiifi  .irianneinenls  derived  Iroiii  Icftis- 
l.ilion  01  policies  adopted  lioni  Ihe  hasie  l.iws.  Iheie- 


loie.  unplemeiil.ilion  ol  .1  nia|oiiiy  ot  the  liamewoik 
pl.iii  te. limes  will  depend  not  only  011  the  cJli.ihilily  and 
w illmpiiess  ol  lion  I edei.il  insliliilioiis  to  pay.  hut  also 
on  the  m.ieniinde  ol  I edei.il  liiiids  av.iil.ihle  al  .mv  ytiveii 
time 

I osl  shaimp  aii.mgemenls  helweeii  1 edeial  .md  non- 
ledeial  msliliilions  has  evolved  lhiouj;h  uumeions 
( onpiessioii.il  leuiskilive  .idioiis  lor  the  most  [i.nt.  the 
extent  ol  I edei.il  cost  p.ii  Ii.  Iji.ilion  m v.iiious  water 
lesoiiues  developments  on  .1  Iniiclioiial  hasis  is  not 
nniloini  Ihe  pnidiiii!  piitKiple  ih.il  costs  should  he 
home  III  lelatioii  lo  henelils  leceived  may  inslily 
cosl-sliaimp  ditleiences  hetvveeii  luiiclional  uses,  hut  it 
does  iioi  [iiovide  .1  sound  i.ilioii.ile  Im  ditleiences 
helweeii  aiteiicies  dealing  with  the  same  lunclion.il  use 
good  illustialioii  m.iv  he  toiind  m Ihe  Held  ol 
immicii'.il  and  indiislii.il  vv.ilei  siip[i|y  w heie  ledeially 
.issisled  developments  c.m  include  p.iilicipalion  hy  a 
iminhei  ol  ledeial  oigam/.illons  Ihese  include  Ihe 
Ihne.ni  oi  Kecl.im.iiioii.  ( oips  ol  I iigmeeis.  .Soil  (011- 
seivalioii  Seivkc.  Dep.iilmenI  ol  Housing  and  I ih.m 
Development.  I’lihhc  lle.illh  Service.  I aimers  Home 
Adiiimisiialion.  .iiid  I coiionik  I tevelopuieni  Xilmims- 
tialioii  Some  adimmslei  gi.int  |Uograms.  while  others 
develoji  w.ilei  supplies  111  coii|Uiietion  with  multiple- 
piiipose  sioiage  impoundments  within  ceitain  limila- 
lioiis.  It  is  only  logical  that  the  extent  ol  1 edeial  cost 
jiivoivemeiil  loi  the  same  level  ol  seivices  should  he  the 
same  regardless  ol  the  l edeial  agency  involved  I here  is 
a need,  tlieieloie.  lh.it  cosi-sh.iimg  airangemenis 
helweeii  the  I edei.il  (lovc'inment  and  non  I edeial 
eiililies  he  leviewed  to  deleimiiie  the  pt.icl icahihly  and 
le.isihihly  ol  developing  and  applying  uiiilorm  cost- 
shaimg  loi  individual  water  services 

I und.iment.il  coiisii.mils  to  the  loiimilalion  ol  the 
liamewoik  |'l.m.  01  .my  olhei  water  lesouice  jvl.m  loi 
that  ni.iltei.  aie  the  w.itei  lights  111  elleci  and  admin- 
isieied  hy  the  Slates  Walei  lights  have  heen  a veiy 
uselul  legal  tool  tor  sysieuiati/mg  vvhal  iiiiglit  have  heen 
a nighlm.iiish  legal  moi.iss  It  not  piopeily  designed,  and 
Iroin  lime  lo  time  leviewed  and  up-dated,  walei  lights 
m.iv  discoiiiage  wise  use  ol  walei . howevei . walei  lights 
do  not  aiiloiii.ilic.illy  cause  unwise  w.itei  use 

Most  existing  suil.ice  w.ilei  lights  m the  Missouii 
H.isni  that  .lie  now  m elleci  .md  piolecled  weie  h.ised  on 
past  w.ilei-nse  technology  It  ai'plied.  modern  techno- 
logy .md  mvesimeiil  may  lesnll  m a lecpinemeiil  lot  less 
walei  to  s.iiisly  Ihe  existing  lights,  lowei  opeialion  and 
ni.nnien.iiice  costs,  and  additional  watei  heiiig  made 
avail.ihle  lot  use  in  extending  the  same  system  01 
accomplisliing  gie.ilei  walei  use  elsewhere  Most  Stale 
laws  pioiecl  Ihe  pieseii.  iisei.  lienee  he  has  no  incentive 
lo  make  Ihe  invesimeiil  .md  adopt  Ihe  new  technology 
I diicalioiial  piogianis  should  he  imderlaken  and  laws 
.md  mcenlives,  such  as  leclimcal  and  cosl-shaiing 
assisl.mce.  should  he  loimul.iled  lo  opliun/e  the  use-  ol 


.IS  I'l'posOil  III  in.llMk'M.IIU  i-  III  till’  sl.lllls  Ijllii. 
I'.llIlVIll.IlK  111  SV.lU'l  sllllll  .lUMs 

Mmi.  iii.m\  ^•\lsllll.l;  siiil.ui.'  ss.iU'i  iiiilils  li.isi'  hi'iii 

IM. ink’ll  lll.ll  .III'  III'  ItiMCl'I  I’Nl’Ii  IM'il  . Ill  Ill’ll’  lll’ll’I  IllIK 
ill’M’li ipi’il  ll  iiii’ii’i.  ilii’M’  iitliis  .III’  III  hill  I’lk’il  .Hill 
lliiis  m.i\  t'l’  pul  III  iiM’  .11  .IMS  liiiii’  Miisl  .Skill’s  III  llir 
h.|SIM  ll.isi’  l.isss  lll.ll  IIIISI’IM  SS.lk’l  liplll  .lll.llulilllllll’Ml  llil 
iiumisi’.  hill  I’ulnii'i’iui’iil  IS  lint  I’M’iiisi’il  iiiili’ss  .1 
ii'llipl.lllll  Is  li’Ulsk’ll’il  hs  Illlli’l  .llk’ili’il  lllk’ll’sis 
Sl.iliik’s  slimilil  hi’  CM. Ilk'll  111  Sllllll’  111  till’  Skill’s 
sslii’li’hs  iilii’xoiilsi’il.  .iiliililli.ik’il  SS.lk’l  ilflllls  i.iii  hi’ 
ili’i’lIK’il  .ih.illilnili’il  III  Ini  k’lk’il  hs  .1  siiiipli’  pinii’ihiii’  sn 
lll.ll  lilhili’  ili’Si’Inpiili’ill  I.ili  pinii’i’il  pinpi’ils  111  lllnsi’ 
Skill’s  SS  Ill’ll’  till’  lip.ll  1.111  llili  II  MU’  IS  111  I’l  lOl  I . Sllllll'  liil  III 
III  .ippinpii.ilivi’  ilniliiiu’  ssill  pinh.ihly  ll.isi’  In  he 
.Iilnpk’il  sniiH'llilli’  III  ilk  hilliri’,  I’spi'ii.ills  js  ssak’i 
supplies  .lie  iliiiiiiiislii’il  .Hill  I'liiiii'ii’lilinH  ilevelnps  tni  llie 
iesulii.il  tlnss  s 

till’  h.iekhniie  nl  the  tiaiiiessnils  plan  ihiIhiIi’s 

inhiikirs  ii’serviiH  sssieinslli.il  pinviile  tni  lepiilalinii  nl 
Inss  tlnsss  Ini  saiiiuis  heiieliil.il  piiipnses.  Ilnssevei.  hi 
Itinsl  h.isiii  Slates  ilieie  is  iin  lecal  prnleelinii  nl  stniaue 
leleasi's  nr  nl  ii.i'iii.il  slre.iiiillnsi s Inr  siieli  eiivirnii- 
iHi’Hlal  purpnses  as  lisli.  ssikllile.  ii’iie.ilinii.  ni  svalei 
ijiialily  In  iiiaiis  aieas  nl  llie  h.isiii.  Iliese  eHSiiniiiiieiikil 
purpnses  ssniilil  he  I’nli.iHii’il  hs  iiiipleiHi’iikilinH  nl  llie 
liaiHi’ssnik  plan  le.iluies  mils  heeause  nl  llie  rejiiilalinn 
nl  (.'u  llnsss  Inr  lllnsi’  herielri'i.il  pcrrpnses  iiliiili  .ire 
ri’i'iijMii/ed  iiiiiler  the  .Stale  ssalei  l.isss  Ohsiniisls.  the 
ki’S  Ill’ll’  is  In  I’liliaiii’e  ss.ilei  i|ii.ilils  anil  the  iiiaiHle- 
iiaiiee  nl  slieain  ipialils  ssilliiii  ailn|'leil  skiiulaiils. 

fills  leads  In  a iiinre  eniiiples  ipieslinii  as  In  ssli.il 
iniisiiiuies  iinveiHiiip  iiileiia  ssilli  respeel  In  ssalei 
qiialils  111  ills’  liamessnik  siiidy.  il  ss.is  .issuiiied  lli.il 
si’iniidais  sess.ijie  lie.iliHi’HI  and  eseii  liipliei  lesels  nl 
si’ss.ijre  liealiiieiil  ssnuld  he  adnpled  In  .leliieve 
hinilieiniial  nxyjri’ii  deiiiaiid  reiiinvals  In  a ‘is  pi-m.iit 
level  hs  2lldn  fins  lelleils  .111  appinaeli  In  pieveiil 
nijiaiiii  pnllulinii  at  Hs  snuree  linvsesei.  Ml  a iiuiHhei  nl 
leaelies  nl  llie  hasiii's  slieaiiis  seasmial  Inss  llnsss  aie  iinl 
siittiiieiil  In  assiiiiilale  Irealed  ssasles  and  lliiis  inaiHlaiH 
slie.iin  ipialily  slaiidards  I lierelnie.  nlliei  ineasures  siieli 
as  Inss  llnss  augiiieiilalinn  and  nllstieaiii  pniids  may  alsn 
he  iii’i’iled  In  esseiiee.  ssliile  the  publie  jjeiieially  is 
iniieeiMi’d  ahniil  ssalei  ipialily  deyliadalinii . llie  i.iuses. 
depiees.  and  elleels  nl  depiad.illnii  are  iml  ssell  kiinssai 
I liere  is  a iieed  Inr  addilinnal  dala  and  analysis  iii  nrdei 
In  I’slahlisti  a snlul  teiliHii.il  base  as  a pieieipiisile  In 
iiiiplemeiilalinii  nl  aeliniis  iieeessaiy  Im  impinviii|!  ssalei 
ilii.illly.  As  diseiissi’d  iii  eliapiei  H.  dissnived  snlids 
eniiieiilialinii  ahnve  desii.ihle  levels.  alllinu)ili  iinl 
Ht’ii’ssaiily  beyniid  usable  liiiiiis.  aie  mevilable  ssilli 
iiiiieasiiii’  I’niisiiinplive  uses  n|  ssalei.  fins  liiillier 
lii)(li'liglils  Ills'  i'niii|ilexities  nl  slnviiig  Im  ssalei  ipialily 
eiiliaiiei’ineiil  and  ide.illy  si’lliii):  gnals  nl  iinii 

deyii.idalinii  nl  exisliii)!  slieaiii  i|ii.illly  llial  may  linl  be 


pnssible  nl  .Il  iHi’semeiil  \iimdiii|;ls  . llieie  is  .111  iiipeiil 
need  In  aiialv/e  all  Iniiiis  nl  pnieiili.il  slie.im  pnlliilinn 
and  llie  iiieaiis  nl  .illaiiimp  leasniiable  snliilimis  In  all 
pinh.ihilils . lepimial  sssieiiis  eiiiniiipassiiip  slriii  li/r.il 
ilie.isuies  and  fnaii.iiieiial  lnisiiiulinii.il  and  lep.ill  a.  linns 
ssill  be  leipined  In  mpe  ssiili  llie  pinblems  nl  ssalei 
ipialils 

In  spile  nl  the  ipiesliniis  i.nsed.  lliere  is  .1  need  Ini  llie 
.Stales  In  delliie  "heneliii.il  iisi’"  and  In  il.nily  llie 
iiieans  by  ssliieli  slniajie  ssalei  leleases  and  any  nalural 
llnsss  lll.ll  may  he  dediialeil  In  henelki.il  nsi’s  lan  he 
pinleeled  I ninpaels  .md  emiil  di’iiees  have  been 
innsunmialed  legiilalnii:  llie  divismn  and  use  nl  ss.ilei 
limn  many  sire.nns  hetsseeii  Stales  nl  ilie  basin  \s 
ilniunii’iiled  In  dale,  llie  use  lias  de.ill  piunaiils  ssilli 
ipianlils  and  very  lillle  ni  iin  releieiiie  has  been  made  In 
ipialils.  eilliei  miianie  ni  iiinriianii.  liiailnient  nl  the 
I edei.il  \Vatei  I’nllulinn  and  Clean  VCilei  Keslmalinn 
.Alls  III  till’  mid  I'lkll's  has  resulled  m the  adnplinii  nl 
Slate  Walei  (Ju.ihly  Skiiidaids  geneially . and  the  pin- 
li’ilimi  nl  the  qiiahly  nl  ssalei  m inleisiale  stieams 
While  lliese  issn  l.isss  m nn  ssay  dn  sn.  the  standards 
adnpled  .md  Iheir  lullilhneni  under  Sl.ile  adniinislialinn 
emild  alTei'l  the  exisliiif;  deeiees  nl  ipiaiilily  use  While 
nnl  ileai  al  this  lime,  there  appears  In  be  a need  Im 
elaiitiealinn  nl  this  lel.ilimiship  nn  e.ieli  iiileislale 
slieain  allei’led.  I iilure  ennipails  and  deeiees  need  In 
spi’iHy  I'learly  lire  inleisiaie  ssalei  i/uahly  as  ssell  as 
ipiaiilily  ennsideialimis.  f lie  iniisenl  nl  the  ( miiiiess  has 
been  i:t.mled  m this  legislalinn  Inr  Issn  nr  mnie  alleeled 
slates  In  nepniiate  and  enlei  min  .i[iieements  m 
ennipails  Im  the  presenlimi  and  eniilinl  nl  pnllutinn  nn 
iiilerskile  slieaiiis. 

Annihei  area  nl  enneein  ssilh  respeel  In  ssalei  iitihts 
deals  ssilh  ssalei  eman.ilinj;  limn  m asail.ihle  nn 
lederally  nssiied  lands  A emisnleiable  vnliime  nl  slieain- 
llnss  einanales  Irnni  ledeially  nssned  lands  m the  hasiii 

One  viesspmnl  hnids  that  ssfieii  lauds  sseie  lesersed 
limn  the  piihlie  dmiiaiii.  the  I'niled  Stales  impliedly 
leserved  ssalei  sutlieienl  loi  use  111  .leemdanee  ssilh  the 
piiipnses  Im  ssliieh  the  lands  sseie  leseised  aiidasnl  the 
dale  ot  land  ssilhdtassal.  I hslmieally  . and  in  the  liiliiie. 
the  ssaleis  leavinj:  these  leseivalinn  aieas  hase  been,  ni 
may  be.  dediealed  In  speeilie  use  tiiidei  iiiihls  ssliieh 
have.  01  may  be.  jiianled  ssiilim  the  liamessnik  nl  Stale 
lasss  and  eniilmuinj;  admiiiislialinn  Added  uses  nii  the 
I edeial  lands  may  nnl  emirnrm  ssilh  the  Stale  ss.itei 
iiplil  sliiiiliiies  and  iheie  ssniild  be  a elnud  nn  the 
validity  nl  Slale-niaiiled  iijihls.  1 liiis  iheie  is  need  Im  a 
rmal  deleinimalimi  I’mieeimiig  the  1 edeial  leseived 
ssalei  dniliiiie.  as  by  the  Ciiiled  Stales  Cmipiess.  and 
means  shniild  be  deveinped  In  i|ii.mtily  the  ssalei-use 
leipiiremeiils  nl  lands  leseived  limn  the  puhlie  dninain 
sn  lhal  nlliei  ssalei  iiglils  eaii  be  salely  and  liinily 
established  Uiiaiililiealinn  nl  sueh  teipiiremenis  .iheady 
Is  III  pingri'ss  nn  sniiic  leseived  lands. 


/ 
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\ ri'l.iloil  .iikI  Miml.ir  mIu.iIiuii  cmsIs  \mi1i  h'>.|X‘ci  Io 
Ituli.m  l.iiiilv.  Hr-  liuli.iiis  on  llic  K■^t•t\.lllon^  luivi- sonic 
vl.nin  to  the  Use  ol  \s.ilcis  rIikIi  .nc  loc.ilcii  on.  oi 
Rliich  lloR  lliiouj;li  OI  .ilonj;  llic  boniul.iiics  ol  the 
liulun  icscivjiion  Inili.in  R.ilct  iiulils  ;irc  ic.nl  lioin  the 
lic.ilics  .nul  .ifticcnicnts  between  Ituli.in  lubes  .mil  the 
I nilcil  Sl.iles  wineli  lu\e  been  .ippioveil  b\  Nets  ol 
toneless  Ol  lomi.ili/eil  In  I xeeiilive  (hileis  linli.in 
w.itei  iijthls  noim.ill>  ti.ive  ;i  piiorilv  .is  ol  ihe  ihile  on 
wlinlt  the  liuli.in  lesen.ilion  w.is  esiablislieil,  nijinlain 
iheii  i.ilnlilv  even  tboiii;h  iinexeieiseil.  aiul  aie  lielil 
siiiviioi  Io  Siale-jtianleil  lights.  .Some  Missoiiii  Kiver 
basin  Slates  aie  not  iii  agieemeni  with  this  position 
liiiihei.  main  linlian  lubes  ainl  then  alloineys  hold 
ilial  Indian  lights  aie  abongmal  m ehaiaelei.  aie 
alllimed  b\  the  soiiils;  and  do  not  have  limits  Siieli 
lesi'ived  lights  that  can  be  used  .it  anv  Iniie  eoiisliuile  a 
deleiieiii  to  development  bv  othei-lh.m  indiaii  interests, 
both  upslie.mi  and  downsiie.mi  Iroiii  liidian  lands.  Such 
lights  e.m  be  mianlilied  In  Itxiiig  the  ainonnl  ol  waler 
needed  to  serve  ihe  purpose's  lor  wliteli  the  Indian 
reseivaiion  was  esiabhshed.  Unis,  il  the  purpose  ol  the 
leseivalion  was  to  pionioie  an  agrieulliiial  economy,  as 
has  geiieiallv  been  the  ease.  Ihe  quantity  ol  walei 
leseived  would  be  ihe  aniounl  needed  to  serve  ihe 
pr.Ktieally  irrigable  acreage  on  the  reservation.  The  use 
ol  such  lights  lor  non  iriigalion  purposes  has  not  been 
ludiciallv  questioned  oi  ruled  upon  ludicial  divisions  or 
legislative  aclioiis  are  necessary  to  settle  Ihe  points  ol 
disagieenieni  regarding  the  reserved  waler  lights  ol  the 
Indians.  Once  the  legal  questions  have  been  claiilied.  the 
leserved  w.itei  rights  can  be  quaiilified.  Iheieby  peiniit- 
img  the  developitieiil  ol  the  uiiconiinilted  water 
resouices  to  proceed  salely 

riie  relationship  ol  surlace  and  ground  waters  ts  also 
ainbtguous  at  this  time  More  and  more  tlieie  is  physical 
evidence,  but  a lack  ol  general  underslaiidmg.  m the 
esiablishiiieni  ol  opeialional  and  legal  relallonships 
between  suilace  and  ground  walei  uses  and  rights.  It  was 
lecogm/ed  m the  liamevvork  plan  that  gtound  w atei 
depletions  in  some  tnslances  alieady  deplete  streamllows 
loi  which  iheie  aie  existing  walei  iighls,  and  other 
surlace  waler  righls  are  dependeni  m pari  on  ground 
waler  iiillow  lo  the  streams.  I or  some  areas.  Ihe  lull 
reah/alion  ol  henelils  Ironi  water  lesouice  developineiil 
will  require  ihe  coii)unclive  use  oT  both  suilace  waters 
and  ground  wateis.  and  piolection  lot  those  making  the 
mvesiiiienis  lor  this  purpose 

Heavy  wilhdiawals  ol  ground  water  lioiii  an  aqmlei 
ollen  resiill  m loweiing  Ihe  walei  table  m lhal  aquiler 
Ihe  aquilei  may  have  many  existing  users  with  salis- 
lacloiy  wells  lhal  milially  penelrale  Ihe  aquiler  only  lo 
a partial  depth.  Ilms.  lowetmg  Ihe  water  level  ihiough 
niounimg  usage  may  requite  these  e.xisliiig  users  lo 
reconsliiicl  then  wells  lo  iii.imlam  Ihe  existing  use 
capabihly.  In  this  legaid . excessively  lesliiclive  laws  lo 


pioleci  existing  w.itei  useis  could  be  a b.iiiiei  lo 
optimum  use  ol  Ihe  lesoiiice 

In  lacing  up  to  the  need  loi  lullei  ulih/.iiion  ol  Ihe 
avail. ible  walei  supplies,  ceilam  ol  the  basin  Stales  have 
considered  Ihe  need  and  adopted  legal  and  policy 
sliucluies  lhal  peiniil  Ihe  movement  ol  walei  between 
then  basins  and  its  use  mliaslale  In  olhei  Stales,  the 
aiithoiily  lo  accomplish  such  inovemeiit  and  use  ol 
water  has  been  questioned  legally  and  contested  m the 
coiiils.  .As  the  high  pieleience  demands  glow  m niagm- 
lude  .md  vvithm-basm  water  supplies  approach  lull 
UI1I1/.1I1011.  there  will  be  Ihe  need  lor  w ell-ioiisideied 
legislalion.  policy,  and  mli.ibasm  developineiils  m niosi. 
it  not  all.  Slates  ol  the  basin.  Areas  ol  oiigiii  are  entitled 
to  lull  prolection  lor  loieseeable  benelicial  uses,  and  it  is 
quite  possible  lhal  saleguards  also  can  he  esiabhshed  lor 
the  unloreseeable  luluie  lo  assist  m the  liiiaiicmg  ol 
luture  water  developnienl  m aie.is  ol  ongm  The 
Iraniework  plan  does  include  plan  lealiires  loi  itie 
diversion  ol  surlace  walei  liom  the  Niobiaia  Rivet 
diauiage  to  the  I’lalte  Kivei  system  m Nebraska  and 
liditi  the  latter  lo  the  Kansas  Kivei  drainage  m Nebiaska 
Ihe  indicated  need  lor  such  irans-basm  diversions  is 
placed  at  sonielune  allei  the  yeai  2t)(MI.  allhough  il 
could  be  miplemenled  eailier.  Obviously,  the  legal 
coiistderatioiis  already  cited  must  be  laced  and  action 
taken  il  such  diversion  propos.ils  aie  to  he  niiplentented 
The  Ifuniewoik  plan  includes  leatiiies  loi  Ihe 
development  ol  over  x niilhoii  acres  ol  land  lor 
siiilace  vvater  iriigation.  A signilicant  poiiion  ol  this 
developnienl  will  be  imdeilaken  as  pro|ecls  through  the 
provisions  ol  the  Reclamalion  Ait.  01  watei  made 
available  lhal  may  be  subieci  lo  ils  provisions  Keclama 
non  law  and  amendmenis  limit  the  acreage  ol  land  in  the 
ownership  oT  one  peison  01  coipoialion  that  may  leceive 
proieci  walei  service  to  ltd)  iiiigable  acres  In  the  case  ol 
joiiil  ownership,  as  lor  man  and  wile,  the  hmilation  is 
.'do  iiiigable  acies.  Hits  law  applies  lo  Ihe  I'  wesiein 
stales,  excluding  only  Minnesota.  Iowa,  and  Missoiiii  m 
the  Missoiiii  Rivei  Uasm  I heie  is  a giowmg  lecoginlion 
that  111  many  areas  wilhm  Ihe  Missoiiii  Basin,  and 
elsewhere,  a HiO  acre  01  a .?d()  acie  laini  unit  is  not  the 
most  econonneal  o|ietalioti.  pailictilaily  111  lelatioii  to 
productive  capability  ol  the  lands,  hmilalions  m 
polenlial  crops,  and  Ihe  cosi  ol  niamlammg  a modern 
conipelilive,  inechain/ed  opeiatioii.  Iheie  appears  lo  be 
a need  lot  equitable  and  consisletil  legislative  action 
legaidmg  Ihe  acieage  lhal  can  be  seived  Ironi  any 
ledeially  consliiicted  walei  lacilily.  legaidless  ol  ihe 
piogiam  iindei  which  it  is  developed. 

In  essence,  the  acieage  hniilalion  sel  loilh  in  leclama- 
lion  law  appeals  oiilmoded  lilcreasi'd  piodiiclion  cosls 
coupled  wilh  decieased  piolil  inaigms  cleaily  |'oml 
Inward  a need  lor  larger  iitigaled  laiining  iiiiils.  Ihe 
acieage  Imiilalioii  niighi  have  some  meril  in  ihe  Missouii 
Basin  il  II  could  dam|H‘ii  Ihe  oul-imgialion  Ironi  ihe 


mt.il  .iKMs  (It  tills  wore  a soiial  oh|eilive)  IIuwovit.  the 
limiialu'ii  does  not  appeal  to  pnnule  aii\  pailieiilai 
iiieeiilise  loi  imlieKluals  to  leiiiaiii  on  llie  lanii  and  may 
even  diseoinape  those  who  iiiiftht  otherwise  he  amenable 
to  eonlnniiii^  in  niieateil  aeiienlliire  It  may  well  he 
moie  appiopiiate  to  treat  aftiieiillnial  watei  supply  Irom 
a water  |Ho|esl  as  a eommodity  that  eaii  he  marketeil. 
with  eeonomie  taetois  yioveinnif;  viles  rather  than 
artitieially  imposed  eondilions  It  subsidies  are  rei)niieil 
to  meet  eeitain  social  oi  eeonomie  jtoals.  these  eoiild 
leadiK  he  aeeonnnodated  within  the  piieiriit  stinetnie 
toi  the  watei  supply 

I he  lemanmii;  sijmilieanl  area  ol  eoneein  that  is 
atteeted  by  exisinip  laws  and  policies  deals  with  land 
proipams  In  ueneral.  the  primary  emphasis  here  is  on 
enviroiimenlal  preservation  and  enhaiieemenl.  but  with 
imporlaiil  eeonoinii.  eonsideialioris  I’leservation  of 
wetlands,  /oninj;  ol  cities  loi  aeslhetie  piiiposes.  the 
potential  lor  11101x1x1111:  hiniting  opportunities,  and 
similarly -related  items  are  sensitive  to  legal  mailers  and 
Iniidamerital  to  economic  relnins  to  properly  owners. 
Other  than  the  wiMlile  wetlands  progiam,  these  mailers 
are  geneially  ol  local  concein  and  will  have  to  be 
resolved  by  Slate  and  local  iinilsol  goveimiieiil. 

lire  nianagenieni  ol  testdeiil  wildhie  a'  d lish  and  the 
regnlalion  ol  luinlmg  and  tishing  seasons  is  the  right  and 
responsibility  ol  Slate  (iovernmetil  except  on  Indian 
lands  or  I ederal  lands  rvn  which  ( oiigiess  has  spcehieahy 
reserved  all  hniilmg  and  rislimg  rights,  lire  Slate  (lame 
and  I ish  Deparlmenls  work  closely  with  private  land 
owners.  State  land-holding  agencies.  Indian  tribal 
coniicils.  and  I ederal  land  holding  agencies  to  eiieoiirage 
the  protection  and  enhancemenl  ol  lands  snilable  lor 
wildhie  habitat.  One  ol  the  grealesi  potentials  is  in 
providing  lax  or  payment  incentives  to  the  private 
sector,  primarily  larmers.  to  increase  habitat  and  provide 
lor  hniiling  opporinnilies  Also,  there  is  a pressing  need 
to  iiiciease  Iniids  available  to  I eiieral  l.nul-arinnnisleinig 
agencies  loi  the  same  purposes.  Hie  demands  and  neerls 
as  esiniialed  lor  Ihe  Iramewoik  sindy  ihiis  would  adjiisl 
to  Ihe  level  indicaled  by  Ihe  willingness  ol  ihe  public  lo 
siiiicinre  Slate  and  local  laws,  logelhei  with  adecpiate 
liiiancirig.  to  provide  necessary  habitat  lo  support  given 
levels  ol  lishing  and  hiiiilnig  01  other  recreation 
oppoilnnilies 

Ihe  Wildhie  Wellaiuls  piogram,  on  the  other  hand, 
transcends  local  areas,  Iheie  are  water  and  maish  areas 
III  private  ownership  that  provide  valuable  wildhie 
habilal  (primarily  migiatoiy  waleilowllol  national  and 
international  signilicanee.  these  areas  in  then  present 
condition  siipi’lv  a relatively  low  nionelary  reliirn  lo  the 
owner,  but  by  draining  and  leveling  certain  areas  they 
can  be  converted  lo  economically  piodnclive  cropland 
Iheie  IS  a considerable  acreage  drained  each  year  which 
IS  reducing  the  available  habitat,  with  a corresponding 
reduction  iii  inigialoiy  walerlowl.  lo  reverse  tins  trend 


iheie  IS  a need  to  expand  I ederal  and  Stale  piogiams  lo 
conipenvile  private  land  owners  loi  the  preservation  and 
enhancemenl  ol  water  and  marsh-area  wildhie  habitat 

I’lobably  one  ol  the  more  signilicanl  programs  to  be 
nnplemenl''d  at  the  Sl.ile-local  level  by  the  liainewoik 
plan  IS  the  “llood  plain  land  use  management"  that 
should  be  accomplished  in  the  liiinte  Ihe  piimaiy 
emphasis  here  is  to  d.nnpen  and  lediice  the  mciease  in 
Hood  d.images  caused  by  unwise  thiod  plain  oecni’aiicy. 
Snell  a piogiain  lecpiites  a dehnealion  ol  the  Hood 
hazard  areas,  esiahlishnieni  ol  the  degree  ot  llood  risk, 
and  the  lornmiallon  ol  conipiehensive  land  use  plans  It 
IS  III  the  latter  item  that  a signilicanl  oppoiliinily  could 
be  seized  upon  tor  environmenlal  enhancemenl  -Vs 
indicated  by  the  Iramewiirk  plan,  about  1.2  million  acres 
ol  agriculluial  and  open  space  llood  plain  lands  could  be 
converted  to  less  nilensjve  agricultural  use.  recreation, 
wildhie,  and  general  environmental  enhancemenl  and  at 
the  same  lime  nmiimize  llood  losses.  Obviously,  a 
considerable  nnmber  ol  lechmcal  studies  is  required 
belore  niiplenienlalion  can  be  initialed.  Just  as  obvious, 
nnplenienlalion  ol  Stale  and  local  level  will  require  legal, 
msliiulional.  and  liiiuhng  airangenienis  to  make  this 
possible. 

Mood  plain  manageinenl  is  lelleeled  by  proper  and 
wise  land  use  ,ind  the  willingness  and  ability  ol  the 
allecled  goveinmenl  lo  legulale  such  use  tins  means 
pulsUc  accepvance.  Ihe  most  piessmg  near-term  need  is 
the  development  ol  technical  miornialion  delining  the 
llooil  risks  on  the  llood  plains  and  concuireni  land  use 
studies  ol  these  areas.  \oi  only  must  lloorlways  be 
delined.  but  land  use  .iiul  controls  must  be  explored 
Irom  many  standpoints.  Sliucluial  conliol  ol  Hooding 
niiisi  be  leeogmzed.  alleinative  land  use  palleins  estab- 
lished. costs  deieimmeil.  and  choices  made  as  lo  a 
propel  course  ol  action.  I Ins  undoubtedly  will  be  a 
imie-consunnng  process.  rec|iine  signilicanl  lunding  lor 
technical  siudies.  and  rec|iiire  acceleialed  lunding  levels 
tor  impleiiienlalioii.  It  will  take  a conceited  eltoii  on 
ihe  pan  ol  all  levels  ol  goveinmenl.  and  most  impor- 
laiilly . will  leqnire  a legal  slincinie  anil  good  adminislra- 
lioii  lo  enloice  Ihe  land  use  conliols 

Ihe  discussion  ol  msiitiilional.  policy,  and  legal 
consideialions  has  been  limited  lo  the  more  signilicanl 
items  that  alleci  Ihe  development  and  nnplenienlalion 
111  water  and  related  land  resource  plans  Ihe  lianiework 
plan  presented  in  this  .ippendix  does  embody,  lo  the 
extent  possible  at  tins  time,  elements  that  provide  loi 
resource  developnierils  consideied  to  be  in  the  best 
inleiesi  ol  the  basin.  Ihe  Iramewoik  plan  is  tlexible,  it 
will  have  lo  be  conlinually  up-dated,  and  elenienis  will 
be  miplemenled  at  Ihe  piopet  lime  I his  can  be 
acconiphshed  only  it  legal,  nislilulion.il.  and  )'olicy 
arrangenienis  also  .ne  updated  and  thus  .ire  made 
responsive  lo  the  piogiessive  needs  and  obieclivesol  the 
basin  and  Nation. 
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COST  DISTRIBUTION  SUPPLEMENT 
TABLE  DESCRIPTIONS 


The  tollowmq  information  is  provirferf  to  supplement  data  qiven  In  the  preceding  ap[)endix,  with  five  sets  of  tables  as 
descriluxl 

Number  Page 

S 1 Functional  cost  distribution  for  the  eight  subbasins  and  the  Missouri  Basin 

(cumulative  values  at)ove  current  for  1980,  2000,  and  2020) S-2 

S 2 Initial  investment  cost  distritrulion  summaries  for  the  eight  subbasins  and  the  S-3 

to  Missouri  Basin  (incremental  values  for  1 965  1 980,  1 980  2000,  to 

S 28  and  2000  2020' S 29 

S 29  Example  of  the  procedure  used  to  obtain  the  multiple-purpose  reservoir  cost  allocation 

shown  in  the  initial  investment  summaries  for  1965-1980 S 30 

S 30  Summary  of  initial  investments  and  annual  operation,  maintenance,  and  replacement 

costs  (cumulative  values  above  current  for  1980,  20(X),  and  2020) S-31 

S 31  Summary  of  annual  operation,  maintenance,  and  replacement  cost  distribution 

(values  above  current  for  1965  to  2020) S 32 
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TdhIt'S?  INITIAL  INVESTMtNT  COST  DISTRIBUTION  SUMMARY 
UPPER  MISSOURI  SUBBASIN  190b  TO  1980  PERIOD 


1 

1 

Function  j 

Plan  Features 

With  Inlt ial 

ederal  Investment  1 

Son-Federal  Plan  Features 

. Total 

Specif ic 

Allocated 

Joint 

fSon-Federal ) J 

Fed.  Grants 

Total  jb  Assintanre 

, U/cal 

Repayable 

Coat-Share 

' 

($  Mill  ions ) 

( $ Ml  1 lions / 

Ni>n-f»d.  -ind  Mtids. 

Cvi . »rd.  MAiet  IrrlK^ti^oii  ! 

1 

' 

'vi«tr  * Lu^aI  Krcr<ratlun  | 

Ul.l  *7.1 

*o>.  . 

Natiunal  Krcrvallon  Arra  | 

Frivatr  <.AiiU  CotiBcrvat  ion 

8h.(J  4 2.U 

u2.D 

IiriK'*i^on  Krhabl  Illation 

12. a 

12. d 

12. H 

Accchb 

2.  7 

2.  7 

n«>}  UKCB 

1.1 

1. 1 

Hatcher les 

.2 

. 1 

. 1 

Kt'Hervoirs 

1 

• ■Iter  controi  and  Kelated  l.and 

\ 

SlnKic  Purpose  F.  C. 

i.y 

1.3 

Other  Sinjcle  Purpose  Kes. 

1.0 

1.U 

urade  blabllization  > 

HaiiK  Stabilization 

1.0 

. / 

.3 

rt.  P.  Keservolrs 

223. U 

(Ufl.4) 

Uoa.b) 

(134.8) 

•oacer  Quality  ' 

l.H 

irrutatlon  j 

34. b 

14. b 

Mai 

b.b 

b.b 

Power 

ttd.u 

21. (J 

UPF.b 

Recreation 

d.U 

17.0 

4.0 

Fish  and  wildlife 

lb.-# 

Flood  ujntrol 

2:.- 

.>uriacv  water  IrriKaclon 

131.2 

11J.2 

133.2 

oruup  iTtainaKe 

Public  Land  Conaervation 

1.1* 

i.tt 

Lnviron.  and  Non**Struciur4l 

Sevaite  IreaiOH*nt  j 

W.u  1 '..l 

11. 

Water  Supply  a Treatment 

13. « ' a.i 

8.9 

Fi»ii  and  Wildlife  j 

! 

Wet  lands 

l.o 

,v 

1 

Mananemenl  Areas 

.7  .4 

, ) 

Fish  Hatcheries  | 

1 

Fistt  lapoundaents  | 

1 

Sieiiic  Rivers  i 

1 

irai Is  j 

. i 

. 1 

1 1 

Flood  Plain  Manaitement 

. 1 

. 1 

1.1 

l.l 

Forest  MansKeaenl 

1 .1 

. 1 

1 

Prec  ip . MananeArnt 

.4 

.s 

Totals 

3H2.4 

2r>.8 

104,  b 

100.8 

2.0 

1 1 111.3 

1983-1980  Total:  831.8 

s » 


Tdt)leS3  IMITIAL  INVESTIVIENr  COST  DISTHIBUTION  SUMMARY 
UPPER  MISSOURI  SURBASIN  1980  TO  ?0(K)  PERIOD 


Function  ; 

U n. 

TT  ~ 

Total 

Specif Ic 

A1 located 

(Non-> 

edrraO 

Fed.  (.rants 

Local 

Joint 

Repayable 

Coat 'Share  j 

Tot.l 

4 Assistance 

1 

($  Hill  Ions ) 1 

($  Hlllions) 

Specified  Son-Fed.  end  Mod*. 

i 

Pvt.  Urd.  M4ter  irrlKetlon 

7.2 

7.2 

State  h Locel  Recreation 

] 

121.0 

49.2 

73.8 

Satli>nal  Recreation  Area 

1 

Private  Land  tonaetvatlon  | 

) 

144.0 

72.0 

72.0 

Irrigation  Kehabl 1 1 tat  tun  1 

IS. 2 

IS. 2 

15.2 

Accesa  i 

3.6 

3.6 

Retuitea  j 

).  7 

3.  7 

Hatcheries  | 

Reservoirs  | 

.5 

.5 

water  control  and  Related  Land  | 

Single  Purpose  K.  C. 

.b 

.5 

other  Single  Purpose  Res. 

2.5 

2.5 

Orade  Stabilization 

1 

bank  Stabilization 

2.1 

1.5 

.6 

M.  P.  Reservoirs 

7V.0 

(24.0) 

(5S.0) 

09.0) 

Water  i^alUy 

l.S 

Irrigation 

33.0 

33.0 

MSI 

l.S 

1.5 

Powei  1 

, 

i 

Recreation  j 

9.0 

9.5 

4.5 

>'lah  and  Mildllfe 

9.5 

Flood  control  | 

1 

IS.O 

1 

Surface  Water  Irrigation  j 

1 126. S 

12b. S 

126.5 

Croup  Urslnag*  ! 

i 

Public  Land  conservation 

1 5.0 

S.O 

bnvlrun.  and  Hon-Structural 

Sewage  Treatacnt 

17.0 

5.1 

11.9 

Water  Supply  h Trcataent 

22.2 

11.1 

11.  1 

Fish  and  Wildlife 

Wetland# 

1 1.7 

1.6 

.1 

Manageaent  Areas 

3,3 

1.7 

l.b 

Flat)  Hatcheries 

Mah  lapoundaenta 

Scenic  Rivera 

1-4 

1.4 

Tralla 

.2 

.2 

Flood  Plain  Hanageaenc 

.1 

.1 

4.5 

4.5 

Forest  Menageaent 

. ) 

. J 

Frecip.  Hanageaent 

2.4 

Increaental  Totala 

! 

2)8.2 

182.4 

55.0 

L8U.  7 

.8 

327.8 

139.1 

188.  7 

cuaulatlve  Totaie 

' 620. b 

4S8.2 

159.6 

.81.5 

2.8 

597.2 

252.6 

344.6 

1180-2000  Total:  Ibb.O 
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Tdt)lf  S4  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
UPPER  MISSOURI  SUBBASIN  ?000  TO  ?020  PERIOD 


1 flan  Kvatursa  ’ 

i^Uh  InUlai  1 

federal  Investateiit  j 

1 Nctn-fedcral  flan  Faatures 

fum:tlon  | 

f Tula]  1 Sfrclf ic  J 

1 Allocated  | 
[ Joint  I 

[ (Non  federal)  I 

t kepay^l*  T ^at^hare  I 

j Total 

Fed.  Oranta 
a Assistance 

Local 

1 

r 

1 

( & Ml  1 Ilona)  1 

1 

(S  Mill  runs') 

bpectfted  N()n*ied.  and  -iods . | 

i 

1 

Pvt.  urU.  «4ter  Irrl|tAtton| 

6.0  1 

I 

6.0 

state  A Local  Heireaciun  1 

1 

1^8.8 

63. S 

•35.) 

National  Kecreation  Area  j 

1 

Private  Land  L.unservatlon 

1 

146.0 

71.0 

73.0 

lirlKAtlon  Rehabilitation  ^ 

1 U.  1 

IV.  1 

14.  3 

1 

1 

Access  1 

1 

i 

1 

1 

I 4.1 

1 

4.  3 

KetuRes 

' 

hatcheries  ' 

1 

1 

Keservolrs 

! i.o 

1.0 

•ater  control  and  Related  Land 

1 

! 

SinRle  Purpose  F.  C. 

! 

1 

1 

1 

other  SlhRle  Purpose  Res. 

1 

1 

■3.4 

■3.4 

urade  S t ab 1 11 zat ion  i 

i 

1 

Hank  Stabilization  | 

l.u 

. 7 

M.  P.  Keservolrs  1 

61. U 

(23. OJ 

(38.0) 

(26.8) 

1 

i 

•ater  Quality 

4.U 

1 

1 

1 ! 

1 j 

1 rr Igat ion 

17.7 

17.7 

1 

MAI  1 

1 

; 1 

3.1 

3.x  1 

I 

Power 

1 

1 

1 

^ i 

Recreation 

1 

12. U 

6.6 

1 

' 1 
1 

Fish  and  Wildlife 

1 

6. 6 

6.U  j 

! 

1 

Flood  Cointrol  1 

1 

n.u 

1 1 

1 

1 

Surface  Water  Irrigation 

1 HU. 4 

8U.H 

80.4 

1 

i ' 

1 

' 1 

1 

Group  Uralnage 

1 

1 . 

j 1 

1 1 

Public  t^nd  C.onservat  ion 

2.8 

2.8 

1 1 

' 

1 ; 

fcnviron.  atwl  Non~Structural  i 

1 : 

1 ' 

Sewage  Treataent 

' 

1 

1 

1 

1 32.0  ' 

1 *3.6  ' 

^ 22.4 

Water  Supply  A Treataent 

1 

23. *3 

ll.V  ' 

' 12.0 

Fish  and  wildlife 

i 

Wet  lands 

) 

l.u  ! 

2.V 

.1 

Honageaent  Areas  | 

1 

1 

2.S 

i.  3 

1.2 

Fish  Hatcheries 

i 

! 

Fish  lapoundaents 

1 

Scenic  Rivers 

1. ) 

1.  3 

Trails 

Flood  Plain  Nanageaent 

.4 

.4 

1.3 

3.  3 

Forest  Manageaent 

Free  Ip.  Manageaeni 

4.; 

Increaental  Totals 

1 16<f,4 

1)1.0 

38. U 

121.^ 

.4 

387.  2 

IS*3.  3 

227. *3 

Cuaulsclve  Totals 

79U.U 

S89.2 

1*37.6 

6U1.U 

3.2  ! 

*384,4  1 

411. *3 

572.5 

200U-2U2U  Totals  )S6.6 

S' 
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T.ihleSb  INITIAL  IN  VESTML  NT  COST  DISTITIBUT  ION  SUMMARY 
YELLOWSTONE  SUHRASIN  lO.'ib  TO  19H()  PERIOD 


function  _| 

And  Hodii. 

i*vt.  ord.  •«t«i  imjtAtton 

4 UicAl  KritvAtlon 
KvcrrAttun  Afoa 
Private  Land  Connervat  lurt 
Irrigation  M«habUit4tion 
Accra* 

Ret  ugra 

Hatchcrlea 

kvaervolra 

■atrr  control  and  grlated  Land 
Single  Purpoar  I.  L. 

Other  Single  Purpoer  Kvs. 
cradr  Stabiliaatlun 
bana  ht  at)  1 1 1< at  ion 
H.  P.  keaervutra 

eater  Quality 
I r r igat lun 
H A I 
Power 

Kecreat ion 
Pish  and  wlldllle 
Pluod  Control 
Surface  aster  Irrigatlun 
croup  uralnage 
Public  Land  Conservation 
fcnvlron.  and  •*k>n'Structural 
sewage  Treatarnt 
Water  Supply  k Freaiaeiit 
rish  ai>d  Wildlife 
Wet  lands 
HanagcMnt  Areas 
Pish  Hatcheries 
Fish  lapoundaents 
Scenic  Rivers 
rraiU 

Flood  Plain  Hanageaent 
Forest  Hanageaent 
Prsclp.  Hanageaent 
Totals 


. J 
.8 
bU.U 


an  Features  w 

tn  Initial  Federal  Investaeni 

Sun-Federal  Plan  Features 

1 

Allocated  ^ 

( .W>n*  Federal  1 , 

I 

1 

Fed.  Urants  , 

»prt.  1 1 Ic  ] 

► 

Joint 

' kvpayable  ] 

<.ost-.)Uarr  , 

total  1 

6 ABslStancrj 

Local 

O HlUlons) 

r' 

(S  Millions) 

1 i 

1 

1.8 

1 

1.8 

88.  <•  , 

15.  1 1 

53.1 

i 

1 

bl.U 

11.5 

Jl.5 

U.b 

11. b 

j 

1 

.1 

i 

i 

.1 

1 

1 

t 

1 

J5.9 

1 

t 

35.9 

4.0 

1 

l.U 

1 

i 

1 

1 

j 

.1 

, i 

' 

' 

1 (.i4.U 

i 

05. '#1 

OJ.U 

1 

1 

1 

22.1 

23.1 

1 

2J.0 

' 

b.9 

11. U 

tiA 

2A 

1 

; 31.1 

11.1 

106.2 

1U6.2 

1 

12. U 

3.6 

8.4 

1 

; u.o 

7.0 

7.0 

1 

i 

I 3.2 

1.6 

1 

1 1.6 

1 ^ 
\ 

.b 

I 

1 

1 

1 

; A 

1 

1 

.1 

7.1 

7.1 

.2 

1 l»M 

1 ?H.J 

35. y 

75. M 

1.9 

m.7 

79.0 

253. 

|d<>)'l940  Total: 


S-f* 

/ 
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T.ihli!  S6  INITIAL  INVESTMENT  COST  DISTHIBUTION  SUMMARY 
YELLOWSTONE  SUBBASIN  1980  TO  2000  PERIOD 


Function 

Plan  Features  With  Initial 

Federal  Investment 

r ■ ■ 

Non-Federal  Plan  Features 

Total 

Spec  1 1 ic 

Allocated 

Joint 

(Son-Federal f 

Total 

Fed . '.rants  | 

4 AsslsCancei  Local 

Repayable 

Lost  -Sfiare 

($  Hlllluns) 

(S  Hllllonsj 

lt>ij  Non-K«<l.  antJ  ModH. 

Fvt . Urd.  Ma[«[  IrrlK^tion 

1.  7 

3.7 

h Local  kacreatloii  | 

1)4.  3 

61. 7 

92.6 

.‘•acLonal  Kecraacton  Arva  ' 

1 

Ftivata  Land  L.onaarvatlon 

1 88. U 

44.0 

44.0 

lrrlt(atlon  Maoaoi  1 1 tat  Ion  ' 

.... 

2'i.2 

2t.2 

1 

1 

Ac.esti  1 

i 

.2 

Kat  U)(«H 

j 

tlatchvrles 

.it 

. 1 

1 

Kei*«rvolrs  { 

9.V 

1 

I 

•taler  control  and  Related  Land  j 

1 

Sini(le  Rurpuac  K C.  | 

6.y 

S.5 

l.w 

1 

Otncr  SlHRle  Furpoae  Reii.  I 

urade  btaLlllxatlon 

.V 

.2 

bank  Stabilization 

1.; 

1.2 

.) 

M.  F.  Keeervolrs 

72.0 

(2A.*) 

(47. b) 

(40. 7) 

■ater  Quality  \ 

Irrigation 

28.9 

28, S 

' 

Mai  i 

1.  3 

1.  1 

Rower  1 

1 

1 

Recreation 

21.0 

10.) 

Mail  and  Mlldlltc 

8.  7 

Flood  Control  i 

i.it 

i 

Surtaie  water  IrrlRatlon 

K.S 

14.  S 

14.) 

1)1.) 

1)1.) 

Croup  JralnaKc 

Public  Land  conservation 

'i.'t 

Lnvlron.  and  Mon-struceurai 

1 

'>ewaxe  Treataent 

12.0 

3.8 

b.4 

water  bupply  k Treatment 

24.0 

12.0 

12.0 

Fish  and  Wildlife 

Wet landa 

Managewnt  Areaa 

1 

4.4 

2.2 

2.2 

Plsti  Hat(  Lerlca 

Fish  lapoundaent* 

i 

1 

Scenic  Rivers 

.,2 

J.2 

Trails 

i 

. 1 

Flood  Plain  Manageaent 

1 

.2 

.2 

3.7 

1.7 

Porest  Management 

.S 

.S 

Preclp.  Management 

7.2 

7.2 

Incremental  Totals 

177.1 

UI.l 

47.6 

104.4 

2.4 

441. R 

121.) 

318.  1 

Cumulstlve  Totals 

2*#). 6 

2US.8 

81.) 

180.2 

4.  ) 

771.) 

202.) 

)7l.O 

1980-2000  Total!  618.9 

Tdhie  S7  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
YELLOWSTONE  SUBBASIN  - 2000  TO  2020  PERIOD 


----- 

■ 

Plan  Features  With  Initial 

'cderal  InveetaMnc 

I .Non-Federal  Plan  Features 

Func_t_lon  _ _ | 

Total 

specific  ] 

Allocated 

Joint 

(Non'Fcderal ) 
Repayable  T Cost-Share 

Total 

Fed.  Crants 
4 Assistance 

Local 

(S  Hllllo’na) 

(’$  Millions)’ 

Spet'LflvJ  Non-Feti.  and  Hoda . 

Pvt.  ord.  datcr  Irrigation 

1 

1.8 

State  ft  Local  Recreation 

1 

j m.* 

77.4 

116.0 

National  Recreation  Area 

Private  Land  Conservation  ! 

97.0 

48. S 

48. S 

Irrigation  Ketiabl  ll  tat  Ion 

19.  7 

19.7 

19.7 

Access 

. 3 

3 

Refuges 

; 

Hatcheries 

j 

Reservoirs 

■ater  Control  and  Related  Land 

; 

Single  Purpose  F.  C. 

i 

Otner  Single  Purpose  Res. 

i 

Ltsde  Stabilization 

2.0 

.S 

hanR  Stabilization 

.H 

.6 

.2 

n.  p.  Reservoirs 

69. U 

(21.0) 

(46.0) 

(29.6) 

Water  thjallty 

! 

Irrigation 

18.4 

18.4 

! 

N 4 I 

8.2 

8.2 

Recreation 

6.0 

9.7 

1.0 

Fish  and  Wildlife 

9.7 

Flood  Control 

17.0 

Surface  Water  Irrigation 

)S.7 

18.  7 

18.7 

.i.<) 

93.6 

Croup  iiralnage 

1 

Public  Land  Conservation 

6.1 

6.1 

Lnviron.  and  Non*Structural 

Sewage  IreataenC 

IJ.u 

3.6 

8.4 

Water  Supply  4 Trcaiaent 

1 

II. 0 

9.S 

9.S 

Pish  and  Wildlife 

Well and  s 

Hanageawnt  Areas 

b.l 

).i 

1.  1 

Pish  Hatcheries 

1.} 

. 7 

.6 

Pish  lapoundaents 

1 

Scenic  Rivers 

1 

trails 

' 

Plood  Plain  Hensgeaent 

.9 

.9 

i 

48.6 

48.6 

Purest  Hsosgeaent 

.1 

.1 

Preclp.  Henageaent 

10.9 

10. 9 

increaental  totals 

nu.u 

1U2.  7 

46.0 

88.0 

1. 1 

471.9 

142.1 

129.8 

Cuaulstivs  Totals 

441.6 

108.  S 

129. S 

268.2 

S.6 

1.24S.4 

144.6 

900.8 

2000-2020  Total:  621.9 

S-K 
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T<ihle  S8  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
WESTERN  DAKOTA  SUBBASIN  - 19G5  TO  1980  PERIOD 


• 

i 

! 

Function  : 

Total 

1 

an  Featurea  With  Initial  Federal  Inveataent  j 

Son-Federal  Plan  Featurea 

Specific 

Allocated 

Joint 

(Son-FederalJ  _ J 
Repayable  I Goat*Share  j 

1 Fed.  Granta 
Total  1 A Aaslatance 

Local 

f 

(S  Millloual 

($  Hi 11 Iona) 

Sp#vl(ied  and  lioda. 

Pvt.  ord.  Wat«r  IrrlKation  j 

1.4 

1.4 

Stati*  ^ Local  Kacrvatlon 

1 

2J.8 

V.  5 

la.  J 

National  Kcrrratlon  Area 

a.*! 

8.y 

1 

Private  Land  Lonaervat ion 

1 

91.0 

45.5 

45.  5 

trrlK^tiun  KehaLilltatlon 

5.V 

S.9 

5.9 

ACCCHH 

. 1 

. 1 

KefuKcs  1 

.,0 

2.0 

HaCc^erlev  ' 

.5 

.2 

keaervolra 

hater  U>ntrol  and  Related  Land 

Slnjcle  Purpoae  F.  C.  | 

2.2 

1.8 

.4 

' 

Other  Single  Purpoae  Res. 

.2 

.2 

Grade  Stabilization 

.4 

. 3 

. 1 

Hank  Stabilization 

. H 

.b 

.2 

M.  P.  Reeervoira 

lUS.O 

(2b. 4) 

(78. fa) 

08.1) 

1 

Water  <^uallty 

Irrigation  i 

SO. 4 

50,4 

1 

MAI 

1.2 

1.2 

Power 

Recreation 

13.0 

13. S 

6.  5 

Flah  and  Wildlife 

13.5 

Flood  Control  ! 

13.4 

Surface  Water  Irrigation 

3.  7 

3.  7 

3.  7 

24.0 

24,0 

Group  Drainage  ' 

.H 

.3 

. 4 

Public  Land  Conacrvation 

l.'i 

2.9 

Lnviron.  and  Non-Structural  | 

Sewage  Treataent 

' 18.0 

5.4 

12. b 

Water  Supply  A Ircatncnt 

I 

21.0 

10.5 

10.5 

Fiah  and  Wildlife 

i 

Wet landa 

Manageaent  Arcaa 

1 

.2 

.2 

Fiah  Hatchariea 

1.  1 

.b 

.5 

Fiah  lapoundawnta 

.2 

. 1 

. 1 

Scenic  Rivera 

1 

Traila 

1 

iU.i 

10.  1 

Flood  Plain  Hanageaent 

.1 

.1 

.2 

.2 

Poreat  Hanageaent 

Preclp.  Hanageaent 

Totala 

UA.7 

b4.2 

78.6 

b7.7 

1.9 

180.1 

71.1 

109.0 

1965-1980  Total:  324.8 

S'< 


T.iI)Ih  S9  initial  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
WESTERN  DAKOTA  SUBBASIN  1980  TO  2000  PERIOD 


I 

function  I 

Plan  Keaturea  With  Initial  Federal  liweatment 

T 

Son-Federal  Plan  Featuren 

. Total  ! 

1 

Spec if ic  { 

Allocated 

Joint 

(Non-Federal) 
Rcpayabla  ! Coat -Share 

1 Fed.  Ciranta  ^ 

Total  Is  Aaalatancel  Local 

I 

($  Milliuna; 

1 ($  .’^lllionai 

Son-Frd.  «nd  iods. 

1 

I'vt . brd-  "Ater 

1 

; 6.4 

6.4 

Stat*  4 Local  Karraatlon 

' bb.O  1 2f>.4 

»,6 

National  H«i.ra4Clon  Area 

iv.u 

IW.O 

; 

1 

Private  Land  corvaervation 

' 

124.0  ; b2.0 

62.0 

Irrigation  kcliab  1 1 itat  ion 

.d  : 

.8 

i 

Ac  ceaa 

' 

1 

. 1 

Ket  ugea 

I 

HatcUeries 

' 

Kcservoira 

.0 

.6 

' 

Water  Lontrol  and  Kelated  Land 

Sinale  Purpoac  . C. 

Other  Single  Purpoae  Kea . 

orade  Stat>  1 1 i cat  ion 

. 1 

.2 

. 1 

Hank  Stabilitation 

l.b 

1.1 

• i 

P.  Keaervoira 

UH.U 

(ttV.BJ 

(SH.2) 

(bb. 11 

Water  Quality 

Irrigac iun 

17. 8 

17.8 

n 4 1 

1 

Power 

1 

1 

Recreat 1 on 

14. U 

iO.2 

17.0 

F lah  and  W i Id  1 1 i c 

1 .0 

10.2 

.b 

Flood  Control 

U.H 

Surface  "atcr  Irrigation 

^5.S 

is.s 

25.  b 

21.8  , 

21.6 

Croup  orainage 

1 .i 

. i 

..  1 

Public  l.atMi  conaervat iun 

' ( 

7.  1 

1 

environ,  and  .Won  - St  r uctur  al 

1 

Sewage  IrcaiMnt 

17.0  j b.l 

U.f 

Water  Supply  4 freataent 

27.0  ; n.b 

1.5 

Fiah  and  Wildliie 

, 

Wet landa 

Hanageaeni  Areaa 

.4  .2 

.2 

Fiah  Itatcheriea 

Flah  tapoundeenta 

.i 

. 1 

. 1 

Scenic  Rivera 

, 

' 

Traila 

1 

Flood  Plain  Hanageaent 

.4 

.4 

I 

^ 1.8 

1.8 

Foreat  Hai  ageaent 

. 1 

.1 

i 

Frecip.  ianageaent  1 

1 

tncreaental  Totala 

2U4.0  . 

U3.0 

•i».2 

81  .b 

.8  1 

2bb.)  1 107.2 

lb9.  1 

Cuaulatlvc  fotala 

)4M.  7 

209.2 

1 M.8 

149. 1 

2.  7 1 

44b. 4 1 178.) 

268. 1 

19RU-2UUU  Total:  470.  1 

S Ml 


T.il)le  S10  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
WESTERN  DAKOTA  SUBBASIN  2000  TO  2020  PERIOD 


function  1 

Plan  features  • 

T 

Ttb  initial  Federal  InvestnenC  j 

I 

1 

' Nan-Federal  Plan  Features 

Total 

Spec  it ic 

Allocated 

Joint 

__  ^Non-Federal)  ^ 

Repayable  1 Cost-Share 

Total 

Fed.  Grants 
4 Assistance 

1 Loca  1 

( $ Mil  1 ions ) 1 

(S  Millions) 

bpmtlrO  Non*  fed.  anil  Hods. 

Pvt.  urd.  aater  Irrigation^ 

1 

16.0 

1 18.  U 

State  & Local  Kecreatlon 

If  .8 

15.9 

23.9 

National  Kecreatlon  Area 

1 

Private  Land  Uinscrvatlun  ' 

113. 0 

37.3 

37.3 

Irrigation  Kebab i 1 i t at  Ion  | 

.2 

.2 

Access 

keluges 

bat  cbcr les 

Reservoirs 

•ater  Control  and  Related  Land 

Single  Purpose  f.  C. 

Utber  Single  Purpose  Res.  i 

Grade  Stabilisation  | 

10. u 

8.U 

2.0 

Hank  Stabilization  1 

.8 

.6 

- 

H.  P.  Reservoirs 

62. U 

(22.3) 

(3y.3j 

(33.3) 

Water  guallty  j 

Irrigation 

25.5 

23.5 

H A 1 1 

Power  1 

Rccreat ion 

20.0 

7.0 

10.0 

Fiah  and  Wildlife 

7.0 

Flood  Control 

1 

2.3 

Surface  Water  Irrigation 

23. i 

25.) 

23.3 

33.8 

55.8 

croup  drainage 

t 

Public  Land  Conservation 

4.1 

Lnviron.  and  Non-St ructut ai 

1 

Sewage  Treatment 

1 

2s. 0 

7.2 

16.8 

Water  Supply  S Treataent 

1 

24.0 

12.0 

12.0 

Fiah  and  Wildlife 

i 

Wet landa 

1 

Hanageaent  Areas 

.8 

.4 

. 4 

Fish  Hatcheries 

Fish  lapoundaents 

1 

. 1 

.1  1 

Scanlc  Rivers 

Trails 

j 

Flood  Plain  Hanageaent 

' .3 

.3 

11.6 

13.6 

Foraat  HanagesMnt 

Preclp.  Hanageaent 

Increaental  Totala 

1U).1 

61.3 

39.5 

61.0 

2.3 

289.0 

93.0 

196.0 

CiMulative  Totala 

431.8 

270.3 

176.  3 

210.  3 

3.0 

733,4 

271.3 

464.1 

2000-2020  Total:  392.1 

1 INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
EASTERN  DAKOTA  SUBBASIN  19Bb  TO  1980  PERIOD 


i 

i 

Function  i 

Plan  Features  With  Initial  Federal  Investment 

Non-Federal  Plan  Featurea 

TotAl  1 

Specific  1 

A1  located 
Joint 

^N'on-Federai^ 

Repayable  T Cost-Share 

Total 

'Fed.  Grants 
6 Assistance 

Local 

- - 

(SMI  11 Ions ) 

(5  Mill  Ions) 

Specif  Son-Fe4.  And  HuiIh.  ! 

Fve.  Ord.  Weter  IrrixeMon! 

I 

j U.4 

14.4 

Stele  S IajcaI  Kecreetlon  | 

1 2.« 

1.1 

1.7 

Seilonel  Kecreetlon  «re« 

a.  1 

PrlvAte  Lend  Lonservaciun 

1 115.0 

1 

57.5 

57.5 

Irrtft^tlon  Ketiabt  11  tat  ion 

Acceae 

. 1 

.1 

Met  uK«A 

U.  J 

4.  i 

naCCiTcrlra 

! 

Keaervotra 

i 

) 

yater  control  and  kelated  Land 

Single  Purpose  F.  C. 

44.5 

35.6 

8.9 

1 

Other  Single  Purpoae  Res. 

6.9 

1.3 

1.) 

Grade  Stahl lizac Ion 

4.h 

3.  7 

.9 

Sank  Stabilization  i 

.2 

.1 

. 1 

M.  P.  Reservoirs  1 

77.0 

(33.5) 

(43.5) 

(23.0) 

Assoc.  Joint  Wurks 

?0.0 

(70.0) 

(68.5) 

Water  Duailtv 

12.9 

Irrigation 

8(J.l 

8iJ.  1 

M S 1 

6.4 

b.4 

Power 

Recreation 

10,0 

6.  3 

5.0 

Fish  and  Wildlife 

7.8 

Flood  control 

2.,i 

Surface  Water  Irrigation 

5.7 

5.  7 

18.2 

18.2 

Group  Drainage 

1.4 

.7 

. 7 

Public  «.^nd  Lunaervatlun 

. 1 

. 1 

Knvlron.  and  Mnn-Structural 

Sewage  Treatotent 

42.0 

12.6 

29.4 

Water  Supply  S Treat«cnt 

47.0 

23.5 

23.5 

Fish  and  Wildlife  , 

1 

Wet landa  1 

1 S5.6 

52.6 

2.8 

ManagesHsnt  Areas 

5.8 

2.9 

2.9 

Fish  Hatcheries 

Fish  lapoundaents 

4.b 

2.  1 

2.  3 

Scenic  Rivers 

Tr«lU 

10.  1 

10.1 

Flood  Plain  Managewni 

.2 

.2 

9.2 

9.2 

Forest  Hanageacfit 

Totals 

29}.  ) 

164.1 

113.5 

97.2 

15,7 

255.8 

•ti.b 

158.2 

. 

1965-1980  Total:  549.1 





VI? 


fcible  S12  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
EASTERN  DAKOTA  SUBBASIN  1980  TO  2000  PERIOD 


1 

1 1 

1 Plan  Features  With  Initial  Federal  Investment  j 

I Non-Federal  Plan  Features 

' 

A1 located 

(N<m-Federal) 

1 ■ ' 

1 Fed . Grants 

Function  { 

Total  1 

Specific  1 

Joint 

Repayable  | 

Ct)8t-Nhare  ] 

Total  1 

! 4 Assistance 

1 Loc  al 

I 

($  Ml  11 ions) 

{$  -Hill  Ions ) 

Specified  Non* Fed.  and  Hoda 

Fvt.  Grd.  Water  IrrlKatlonl 

i 

1 

20.5 

20.5 

State  a U>cal  Krcreatlon  1 

1 

51.6 

20.  7 

10.9 

National  Recreation  Area  | 

1H.2  1 

1H.2 

Private  Land  conaervation 

IH5.0 

92.5 

92.5 

lrrl|(atlon  Kehahl  1 Ita  t lun 

! 

1 

i 

1 

1 

Acccaa 

1 

! 

. 1 

.1 

Kefuitea 

' 

Hatcheries  ' 

i 

1 

! 

Keservolra 

1 

1 ' 

1 

Water  Lontrol  and  Related  Land  j 

1 

' 

1 

Single  Purpose  1.  C.  ' 

1 2.0 

.5  j 

1 

Other  Single  Purp«*se  Res.  i 

.2 

.2  j 

1 f>-4  i 

: i 

6.4 

urade  Ntah 1 11  rat l»n 

2.,  1 

.5 

1 ! 

dank  Stab  1 llrat Inn  1 

! 

.1 

.1  ; 

; 

*t.  P.  Kcservolrs 

i ‘♦U.O 

(74. «) 

(15.2) 

(24.6) 

Assoc.  Joint  Works  . 

j H7.0 

(177.0) 

(167.6) 

1 

■star  <>ualltv  1 

5.6 

Irrlxatlon  > 

I6d.6 

16t).b 

H 4 I 

4.6 

4.6  1 

1 

Pi»wer 

i 

Recreation 

)8.0 

! 5.6  j 

19. U 

Fish  and  Wildlife 

7.2 

Flood  Control 

1 

36.  H 1 

' .6 

Surface  water  IrrlttaClon 

1 

2U.2 

20.2  1 

26. H 

26. » 

Group  Dralttaite  | 

44.1 

22.1 

1 

22.0 

Public  Land  Conservation  | 

■* 

: . 1 

t 

Lnvlron.  and  Non-Structural 

i 

SewaRe  Treatment 

1 

I 

44.0 

11.2 

30.8 

Water  Supply  4 Treatment 

i 

! 

62.0 

11.0 

U.O 

Fish  and  wildlife 

i 

We  1 1 and  a 

Hanaxement  Areas 

1 

1 

1 

i 

1 

1 

Flail  Hatcheries 

i 

Fish  Impoundments 

i i.o 

.s 

1 

.5 

j 

Scanlc  Klvera 

i 

1 

TrsUa 

.4 

.4 

Flood  Plain  HansRement 

. ) 

. 1 

IK.K 

IR.8 

Forest  HansRCMnt 

1 

Precip.  Hanaxement 

1 

incremental  Totals 

1S7.0 

141.7 

192.2 

212.4 

21.6 

1 «n.2 

n,.6  ' 

257. H 

Cumulative  Totals 

bV).  ) 

KJ5.  ) 

>05.  7 

309 . 6 

19.  1 

1 621.0 

266.0  1 

416.  U 

19BU-2UOO  .otal : 772.2 

T.il)l(.  SI3  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
EASTERN  DAKOTA  SUBBASIN  2000  TO  2020  PERIOD 


i 

i 

. Plan  feature*  With  Initial  federal  Inveatment 

i 

1 Non-federal  Plan  feature* 

1 

A1 located 

(Non-federal) 

fed.  Grants 

function  ^ 

Total 

Spec  tl ic  J 

Joint 

Kepayahie 

tost-sKare 

Total 

4 ARsistanre 

Local 

(S  Millions) 

($  Mil) iuna) 

Speclfl«*d  anil 

Pvt.  l<rd.  M«t(>r  Irrigation 

)4.(> 

14.0 

biatr  & Local  Kocrratlon 

Ibl.  7 

65.5 

98.2 

National  krcrration  Arra 

Prlvat*  l.ai>d  Oonavrvar  ion 

175.0 

87.5 

87.5 

Irrigation  Kahabl  1 1 1 at  Um 

Accra* 

Hafugr* 

1 

Hat*  tiar  ir* 

K**rrvoi r * 

•«trr  control  and  Halatvd  t^nd 

i 

Single  Pur  po*«  K . . 

2.0 

1 

Ut<>rr  single  Purpose  ae*. 

;.o 

7.U 

ij 

6.4 

Lrad*  >t abl It lat lun 

l.U 

.8 

.2 

1 

nanh  stab! 1 irat Ion 

.2 

.1 

. 1 

j 

M.  P.  Heaervotrs 

36.0 

(H.  i) 

U.7> 

<18.0) 

1 

Asaoc.  Joint  eork* 

112. U 

022.0) 

00.8) 

1 

•ater  ijualtty 

.) 

Irr Igat ion 

lUb.U 

JUb.U 

H 6 1 

7.8 

Pooer 

Kecreat ion 

Ib.O 

J.O 

18.0 

PI  ah  and  Mlidllfe 

5.8 

flood  control 

i«.i 

.H 

Surface  aater  Irrigation  i 

m.A 

UJ.4 

1)1.4 

1 

44.2 

44.2 

bruup  tJralnage 

Public  l^nd  l.onaervat  ion 

.1 

.1 

! 

f.nvlron.  and  Son-Structural  ' 

j 

Sewage  Treat»enl  j 

1 

52.0 

15.6 

<6.4 

Mater  Supply  4 Ireaiaent 

j 44.0 

24.5 

24.5 

Plait  and  Wildlife 

Wetland* 

^nagenent  Arcaa 

1 

Pith  ilatcherlea 

Plan  lapoundBenta 

; 

.i 

.5 

Scenic  Klver* 

' 

Traila 

i 

' 

Plood  Plain  Manageecnt 

. 3 

1 

. 1 

I 

1 9.6 

9.6 

Pureat  Manageaenc 

Predp.  Hanageaurnt 

■ 

Increwental  Tolala 

S21.S 

118. S 

. - — 

121.7 

465.2 

1.  1 

5)8.4 

141.  I 

145.8 

Cuaulatlve  fotala 

I.17I.H 

SU1.  8 

629.4 

774.8 

40.6 

1 ,209.4 

449.1 

761.8 

2000-2020  Total:  1,062.4 

SM 


.il.li;  SI4  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
PLATTE  NIOBRARA  SUBBASIN  - 1965  TO  1980  PERIOD 


tlon  ^ 

. _ PI 

.in  features 

•ith  Initial 

Federal  loveataent 

Mun-federal  Plan  le 

aturea 

Alloratad 

(Hon-Federa 1 } 

1 Fed . Grant a 

r ■ ■ ■ 

U'tal 

Ill' 

Joint 

Repayable 

Coat -Share 

^ Total  I4  Aaalaiance 

Loca  1 

• 

O Hilllona) 

^ (S  'ilUlona) 

&p«Ltfl*il  Non-f«-.1.  «nii  rtod«. 

Pvt.  (*rd.  irri){>Moi, 

106.8  1 

106.8 

M«t«  4 U>c.il 

166.9  104. 

62.1 

««tlon«l  KcvrvalKm  Ar«A 

Private  ^nif  uot>i»vrvsei«>n 

23J.O  116.0 

116.0 

Irritation  1 1 ir  «t  ic-n 

i;  , 

•.! 

32.2 

Arcrv« 

2.6 

2.6 

1 

2.  3 

tuichvr  ir» 

2.1 

1.2 

1.1 

R««»rvolr*  1 

.6 

.6 

w«t*r  Cufvtrol  and  K»lat<>d 

Slngl*  Purpotv  F.  C.  ^ 

>*s.y 

70.8 

19.1 

Other  Single  Purpoee  Kea. 

U7.2 

U7.2 

147.2 

CraJ*  StabllirAClon  j 

.6 

.S 

. 1 

Bank  Stabl 1 IzAt ton  , 

1.0 

.7 

. 3 

i.  P.  keacrvulra  | 

ItH.O 

U6S.0) 

(2)3.0) 

(203.7) 

■ater  Ouailty  1 

12.0 

Irrigation 

65.2 

65.2 

n (.  1 ; 

1>).8 

45.8 

Power  1 

17.0 

44.  2 

61.2 

Kvcreatlon 

59.0 

32.9 

29.5 

Flah  and  W1 Idl If a 

4.0 

32.9 

2,0 

Flood  Control 

85.0 

Surface  Water  trrlK«tion 

177.3 

177.3 

177.  3 

26.8 

26.8 

Croup  Drainage  ' 

3.2 

3.2  1 

Public  Land  Coneervatlon 

4.U 

4.0 

! 

bnvlron.  and  Non-Structural 

:>«wage  Treataant  j 

71.0  21.3 

*9.  7 

Water  Supply  4 Treatnent 

114. 9 57.5 

57.4 

Plah  attd  Wildlife 

! 

Wet landa 

1 

HanaKoaenC  Areaa 

1 

22.1  11.2 

11.1 

Flan  Hatcher  lea 

4.6 

i 

2.  3 

2.3  j 

Fieri  l«pm»nd»enta 

1.  u 

l.M 

1.2  ; 

Scenic  Rivera 

1 

Trella 

1 .2 

.2 

1 

Flood  Plain  ManaKenenc 

.a 

52.2  1 

51.1 

Fureal  Hanageeient 

1 

.2 

1 

tree  Ip.  Manageaent 

; l.H 

l.H 

i 

f 

Totola 

H7a.  3 

M2.1 

2 33.0 

560.4 

27.8  1 

795.0  j 310.8 

684.2 

J 

1965-198U  Total:  1.673.3 

1/  Includ«a  M.  3 •llllon  for  r*cr*«iilon  focliltl**  on  londa  vhlch  would  b«  fodorally  financed  but  wtiu«*  ro»ti  would  not  bt 

locludod  und«r  Ch«  uront  pru|r«ai. 


S 15 
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r.ibleS15  INITIAL  IN VtST MEN  T COST  DIST  RIBUTION  SUMMARY 
PI  ATTE  NIORRARA  SUBBASIN  1980  TO  2000  PERIOD 


Plan  Faaturee  With  Initial  federal  InveetMriC 

iton-PederaJ  Plan  Ft-ature* 

' 

1 

A1  located 

(Non-Federal) 

Fed.  Crania 

fuiKt^on  ^ 

Tool 

specific  1 

Joint 

Kepayeble  I Coat*Sh*ra 

1 Total  4 Aaaiatance 

Local 

($  .Hllllona) 

1 

('t  .illliona) 

'^;>eclll*d  'ion  led.  and  Mod*. 

j 

Pvt  urd.  wat*t  Irrigation' 

1 100.4 

100.4 

Stat*  b Loiai  Recreation 

IU.9 

46.  ii' 

48. <. 

National  Recreation  Area 

Private  uand  Conaervat ion 

291.0 

l<t5. 5 

Ih5.5 

litigation  Rehabilitation 

VJ.O 

•>j.u 

iJ.O 

Aeceaa 

4.2 

4.2 

Kefugea 

Keeervoira 

47.8 

47.8 

•ater  Control  and  Related  Land 

1 

single  Purpoae  >'  L. 

11. i 

2.  i 

1 

Other  Single  Purpoac  K*a. 

20S.U 

205.0 

1 

1 

I 

^rad*  Stabilization 

1.) 

l.U 

. 3 

bani.  LJtabi  1 1 ration 

1 

1.4 

.6 

1 

H.  P.  Kaaervolr* 

ayi.o 

(JIO.O) 

UBl.O) 

t2U4.6) 

i 

-ater  duality  | 

2b.  1 

' 

Irrigation 

1 

61. S 

61.5 

1 

MSI 

111. 4 

92.6 

Power 

j 

Recreation 

101.0 

50.9 

50.5 

n*h  and  Wildlife 

2.0 

50.9 

1.0 

Flood  Control 

iu;.u 

'urface  Katec  Irrigation 

1 

iJd.d 

lld.H 

1 IM.h 

11.2 

11.2 

^rw«v  Utainage 

1 

l.  7 

1.6 

Futllf.  ^and  Coneervatlon 

1 

b.U 

run  and  Hon-S t r uct ur al 

ewag*  IreatMent 

71.0 

21. V 

51.1 

«atof  .apply  a Ireaiatent 

> 

165. b 

82.8 

82.8 

Flan  end  Wildlife 

•el tanda 

‘lanegtMant  Areaa 

.8 

■> 

.4 

Fl*h  Aeichariea 

Mah  InpoundMenta 

S'enlc  Kivara 

. 7 

.7 

Trail* 

1.; 

flood  Plain  HanageM'it 

. n 

- 

81.  1 

81.1 

foreet  'ianagesent 

free  Ip.  KanageMnt 

).8 

l.d 

IncreMental  Totale 

yiu.v 

b IN.  1 

2H1  0 

601.4 

4.8 

IWi.I 

117.1 

575.1 

CuMulativa  Totale 

' 1.79N.2 

! i.ju.b 

) 

1.16I.N 

12.6 

1 .687.2 

622.8 

1,059.  1 

1 

1 

l9go  2000  Total!  1.815.1 

1/  Include*  Million  fur  I•cc••tl»n  f««lll(l**  on  f»>1*ral  lend*  wltlch  wnuld  b«  federally  financed  but  who**  coet*  would  not  be 

Incl'ided  under  Che  Kfent  progrea 


S R. 


TdhIeSU)  INITIAL  INVESTMENT  COST  DISTRIEJUTION  SUMMARY 
PLATTE  NIOBRARA  SUBBASIN  2000  TO  2020  PERIOD 


Function 

Plan  Features  With  Initial 

edi-ral  Invt^tneiU  

.Son-Federal  Plan  Features 

l'  o taJ_  _ 

Spetll 

Allocated 

Joint 

(Non-Federal) 

Kepayah le  I Goat -Share 

Total 

Fed.  Grants 
i ^sist^nce 

Local 

($  Hililons) 

( s Ml llions> 

bpocllitfd  N«>n-lod.  .(ml  Mixlo. 

1 

■.ttor  Irrigation 

1 14.2 

1 14.2 

St  ittf  a LoJ^l.  ^i-ric,it  ion  1 

280. b 

17U.5 

llU.l 

1 

■S.il  lonal  Kecrcdtlon 

1 

: 

I’rlvato  l^nd  ton^orv.it  ion 

1 

nb.o 

158. U 

158.0 

1 

Irrigation  Koiiabi  1 1 1 at  i on 

dl.H 

;n.  8 

41.8 

AcCtfSk 

; 

J.5 

1.5 

Kot  Ug«.‘K 

i 

batcher ius 

1 

. 

i 

KeHorvuirs 

1 

1 

water  LonCrol  and  Kelated  l.diiil 

1 

Single  PurpOHo  F.  L. 

7.H 

' 

b.2 

l.b 

utlier  Single  Purpose  Kes. 

, 

Grade  Stabilization 

1 2.2 

i.H 

.4 

Hank  St ahl  1 1 rat  inn 

1.0 

.7 

. 1 

M.  P.  Keaervoira 

IHI.U 

(2^>H.S) 

(124.5) 

(222.8) 

Water  (Quality 

lu.  J 

Irrigation 

i.1.  7 

41.7 

MSI  1 

1 

27.1 

27.  1 

i 

Power 

7U.U 

7U.U 

Kecre.itlon 

j 

IG7.0 

22.7 

81.5 

1 

Pish  and  WildllU* 

i 

! 

i.U 

22.7 

. 3 

Flood  control 

2U.S 

:>urtace  Water  Irrigation 

y7.B 

47. B 

47.8 

15.4 

15.4 

Group  Urainage 

1 S.l 

2.7 

2.b 

Public  Land  Gonservation 

7.S 

7.  i 

hnviron.  and  Non-*:-(  ruclurai 

Sewage  treatBint 

74.0 

2). 7 

55.  ) 

Watvc  Supply  & Treatment 

174.2 

84.  b 

84. b 

Msh  and  Wildlitr 

wet landk 

1 

HanageoM'nt  Areas 

.8 

. H 

Fisii  Hatcheries 

1 

PisU  Impoundments 

1.(1 

l.H 

1.8 

1 

Si.rnlC  Kivers 

' 

trails 

l.K 

l.H 

Flood  Plain  Kanageaenl 

! i.'i 

I.U 

52.1 

52.1 

Forest  Management 

I'ret  Ip.  HaiiaKvmeiit 

>(.7 



— 

— 

— 

— 

Im  renent  al  Totals 

bl2.'j 

<iHl.  ) 

412.4 

b.  7 

1 .iHi5.  K 

<•42.2 

b2i.b 

‘um>iiattve  Totals 

1,711.4 

6 W.'J 

1.574.2 

14.  1 

2,751.0 

1.07U.  1 

l,t»«2.4 

2UOO-^OJU 


i/  •Hilun  fur  rxreatluit  t«ciUtle«  t»n  Fcdvral  iAtiJa  wlitcti  would  bo  U'driAllv  tiiidniwd  but  whovr  rootH  would  ih>(  bo 

irn  Iwdrd  undor  t bo  proKTdn. 


SI 


Tiitjle  SI7  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
MIDDLE  MISSOURI  SUBBASIN  1965  TO  1980  PERIOD 


Kuiictlon 

i'lan  Features  With  Initial  Federal  Investment 

Non'Federal  Plan  Features 

Total 

Specific 

Al  located 

(Non**Federa  1 1 1 

Total 

Fed.  Grants 
b Assistance 

Local 

Joint 

Repayable  I 

Cost_jSI>arc 

(S  Mllliuns) 

(S  MU  1 ions r 

Speclfie«J  >ion-F«d.  and  >k)dH. 

Pvt.  (>rd.  Water  frrl>;aclon 

4).h 

43. b 

State  laical  Recreation 

19.9 

Ib.O 

2 3.9 

National  Kacrvatlon  Area 

Private  L.ami  uonaervatlon 

77.0 

W.3 

3H.3 

Irrlitatlon  Rehabilitation 

Access 

.9 

.9 

Kef  uRes 

2.  A 

2.4 

Hatcheries 

Reservoirs  j 

Water  u*ntrol  and  Related  l<and 

1 

Slnftlc  Purpose  F.  C. 

U.b 

10. H 

2.7 

Other  SlnRle  Purpose  Kes.  ^ 

42.1 

42.1 

1 

Grade  Stabilization 

31.1 

24. V 

h.2 

bank  Stablllzat tun 

b,  b 

4.3 

1.9 

M.  P.  Reservoirs  1 

017.  J) 

(4h.2> 

(23. y; 

eater  Ouality 

9.H 

Irrigation 

1 

14.2 

14.2 

b 1 

Power 

1 

Recreation 

43.3 

12. 1 

U.7 

i 

1 

Msh  and  Wl  Idl  If  e 

12.1 

1 

f food  Cunt  rui 

71. S 

buriace  Water  IrrlRation 

4.  2 

4.2 

Group  UralnsRe 

1 

. 1 

Public  Land  Conservation 

Knvlron.  and  Nun-bt ructura 1 

bewaRc  TreatMiil 

30.0 

13.0 

33.0 

Water  Supply  A Treatment 

74. h 

37.  3 

17.  3 

Fish  and  alldllfe 

Met  lands 

’lanaftement  Areas 

17. h 

H.K 

H.8 

Fish  hatcheries 

1.2 

.6 

.b 

Fish  ImpouiidsMints 

.2 

. 1 

. 1 

Scenic  Rivers 

1' 

Iiall. 

1 

Flood  Plain  HanaKeaent 

1 

.4 

.4 

18.0 

18.0 

Forest  HanaReownt 

Free  ip.  ManaReisent 

Tot  ale 

220. V 

Ihl.l 

48.2 

23.9 

11. b 

ih;.. 

m.b 

232.  3 

Wb'j-lRrtO  Total:  388.8 

S IH 


TdhiH  S18  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
MIDDLE  MISSOURI  SUBBASIN  - 1980  TO  2000  PERIOD 


t 

function 

PI 

an  Features  With  Initial  Federal  investment  l 

Son-Federal  Plan  Features 

Total  1 

Specific  1 

Allocated  I 

(Non-Federal)  1 

Total 

1 Fed.  Grants 
{ 4 Assistance 

I Local 

Joint  I 

Repayable  1 

Cost-Share 

($  MUliuns) 

(5  Millions) 

Spec  it  led  Non*Ked.  and  Muds. 

1 

I've.  urd.  •ater  Irrigation  ' 

i 

i j 

! 

107.2 

107.2 

&tace  & Local  Kecreatlon  | 

i 

t 

88.4  1 

33.4 

53.0 

National  Kecreatlon  Area  | 

1 

Private  Land  Conservation  | 

1 

1 

110.0 

55.0  ; 

55.0 

IrrlK^cion  Kehabllitacion  ' 

Access 

.2 

.2 

Ret  uges 

Hatcheries 

Reservoirs 

I 

Water  Control  and  Related  Land 

1 

i 

1 

1 

1 

Single  Purpose  P.  C. 

' JO. 4 

24.3 

1 

6.1  j 

1 

Other  Single  Purpose  Res.  ^ 

1 

38.6 

38.8 

Grade  Stabilization 

1 49.8 

39.8 

10.0  1 

[ ! 

bank  Stabilization 

1 12.9 

i 

3.9 

M.  ?.  Reservoirs 

119.3 

(80.5)  j 

, (38.8) 

(21.3) 

i 

1 

Water  Quality 

1 

7.  7 

i 

Irrigation  ‘ 

1 

13.  3 

13.3 

1 1 
1 : 

1 

1 

1 

MSI 

I 

1 

1 

1 

! 

Power 

I 

j 1 

1 

1 

Recreation 

34.  J 

8.9 

8.0 

1 

Fish  and  Wildli/c 

1 

8.9 

i 

1 

Flood  Control 

' 

4f>.2 

Surface  Water  Irrigation 

1 

1 

1 

1 

1 

14.1  1 

14.1 

Group  Jrainage 

1.8 

•9 

1 

1 •'*  ! 

1 

Public  Land  conaervation 

.1 

.1 

' 

i 

Lnviron.  and  Hon~Structural 

1 

1 

Sewage  Trcataent 

1 42.0  1 

! 12.6 

29.4 

Water  Supply  4 rrealaent 

i 

1 73.4 

37.7 

37.7 

Flah  and  Wildlife 

Wetlands 

Manageaent  Areaa 

1 

7.7 

3.9 

3.8 

>lmh  Haicheriea 

1.2 

.6 

1 

! 

1 •"  ! 

ftah  lapoundaents 

1 

1 

Scenic  Rivers 

i 

trsils 

.8 

.8 

Flood  Plain  Hanageaent 

i 

.9 

' 68.9  1 

1 

6H.9 

Forest  Manageaenc 

1 

Precip.  Manageacnt 

Incrcaental  totals 

2W.2 

156.9 

18.8 

21.3 

21.3 

552.5 

144.8  1 

407.9 

Luaulaclve  totals 

4iB.l 

UH.O 

87. U 

47.2 

n.  1 

920.4 

260.2  1 

1 660.2 

1980-2000  tol.l;  789.2 

SI  4 


T.)hle  SI9  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
MIDDLE  MISSOURI  SUBBASIN  - 2000  TO  2020  PERIOD 


T 

i 

Function  1 

T 

Plan  Features  With  Initial  Federal  Investment 

Son-Federal  Plan  Features 

Total 

Si>ecLf  Ic 

Allocated 

Joint 

(Son-Federal) 
Reoavable  1 Cost-Share 

Total 

Fed.  Grants 
4 Assistance 

Local 

(S  Hlllions) 

($  Millions) 

Specified  Non* Fed.  and  Muds.  ^ 

Pvt.  lird.  Water  Irrigatlonj 

105.6 

105.6 

State  & Local  Recreation  \ 

j 78.0 

31.2 

46.8 

National  Recreation  Area 

1 

Private  Land  Conservation  | 

1 141.0 

70.5 

70.5 

Irrigation  Rehabilitation 

Access  1 

Kef  u(tes  j 

( 

; 

Hatcheries  | 

1 

Reservoirs  i 

Water  Control  and  Related  Land 

1 

Single  Purpose  F.  C. 

‘ 4.8 

3.8 

1.0 

Other  Single  Purpose  Rea. 

1 

54.9 

54.9 

Grade  Stabilization 

1 02.0 

49.6 

12.4 

Hank  Stab  1 1 Izat ion 

6.4 

4.5 

1.1 

M.  P.  Reservoirs 

i lO-i.i 

(122.9) 

(42.6) 

(29.5) 

i 

Water  Quality 

7.7 

Irrigation  | 

U.7 

14.7 

' 

M 6 1 

Power 

1 

Recreation 

66.5 

10.1 

14.8 

Hsh  and  Wildlife 

1 

10.1 

Flood  Control  | 

56. 4 

1 

Surface  Water  IrrlKaclon  ' 

2U.6 

20.6 

20.6 

1 

46. 2 

46.2 

Croup  drainage  | 

I 2.0 

1.0 

1.0  1 

Public  Land  Conservation 

1 

Lnviron.  and  Non-Structural  ^ 

Nevage  Treataent 

1 

^ 1 

39.0 

11.7 

27.1 

Water  Supply  A Treatsent 

1 

69.8 

14.9 

34.9 

Fish  and  Wildlife 

1 

Wetlands 

ManagcBent  Areaa  ^ 

' 

Fish  Hatcheries 

Fish  lapoundMnts 

Scenic  Rivers 

Trails 

.8 

.8 

Flood  Plain  HanageMnC 

.7 

.7 

14.5 

14.5 

Forest  .Marisgeaenc 

Pracip.  Mansgeacnl 

Increaental  Totals 

1 ii2.H 

203.9 

42.6 

50.1 

16.  3 

549.0 

148.3 

400.  7 

Cusulatlvs  Totals 

{ 7UU.8 

521  9 

179.6 

97.  3 

49.4 

1.469.4 

408.5 

1,060.9 

1 

2000-2U2U  Total:  811.8 

S Jn 


* i 


Tjble  S20  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
KANSAS  SUBBASIN  1965  TO  1980  PERIOD 


[ 

Kunct ion 

Plan  Features  With  Initial  Federal  Investioent 

Son-federal  Plan  Features 

r 

Total 

Specif ic 

A1  located 
Joint 

(Non-Federa 1 ) 

Total 

|Fed.  Cranes 
1 4 Assistance 

1 Local 

Repayable 

Cost-Share 

Sprcltied  Son-Fed.  and  Mods. 

Pvt.  Crd.  Water  IrriKation  . 

1 

130.0 

1 

130. 0 

State  & Local  Kecreatlon 

103.7 

41.5 

62.2 

Satlunal  Kecreatlon  Area 

Private  Land  Lonacrvatlon  I 

162.0 

91.0 

91.0 

Irrljtation  Kehabl  1 Itatlon  ' 

Acce.Si>  1 

! 

. 1 

.1 

Kefuges  1 

■•i 

.9 

Hatcheries 

Keservolrs 

1 ^ 

1.  1 

1 

Water  Control  and  Related  Land 

! 

Single  Purpose  F.  C.  I 

10. W 

8.  3 

2.1  j 

1 

Other  Single  Purpose  Res. 

1 

Grade  Stabilization  | 

8.8 

7.0 

l.H  1 

Rank  Stabilization  | 

2.4 

1.7 

.7  i 

M.  P Reservoirs  j 

2U.0 

(153.0) 

(58.0) 

(26.3) 

1 

1 

Water  Ouality  I 

10.6 

1 

Irrigation  1 

10.2 

10.2 

1 

MSI 

14.6 

14.6 

1 

Power 

■ 

1 

! 

Recreation 

3.0 

U.3 

1.5 

1 

Fish  and  Wildlife 

1 

i 

11.3 

j 

Flood  Control 

i 

no.u 

Surface  Water  Irrigation  ^ 

[ 41.1 

41.1 

41.1 

2.b 

2.6 

Group  Drainage 

. 7 

.4 

.1 

Public  Land  Conservation 

.1 

.1 

Lnvlron.  and  Son-Structural 

Sewage  Treatacnt 

52.0 

15.6 

36. w 

i 

Water  Supply  A TreatnenC 

1 

1 

lOb.b 

53.  3 

53.  3 

Fish  and  Wildlife 

1 

Wet  lands 

1 

2.9 

.1 

ManagcnenC  Areas 

1 

t 

1.4 

. 7 

. 7 

Fiah  Hatcheries 

1 .6 

. 3 

. 3 

Fleh  lapoundMnts 

i 

Scenic  Rivers 

j 

Tralla 

.5 

Flood  Plain  Manageaent 

.2 

.2 

21.8 

21. B 

Forcat  Managencnt 

Pracip.  Managcaent 

Totals 

283.0 

219.7 

58.0 

67.4 

5.  1 

600.2 

2U2.1 

398.1 

1965-1980  Total:  883.2 

I 


A 
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Tdble  S21  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
KANSAS  SUBBASIN  1980  TO  2000  PERIOD 


11 

1 

1 

1 Plan  Features  With  Initial  Federal  InvestaenC  J 

1 ' ■ 

|_  Non-Pederal  Plan  Features 

' 1 

Allocated 

(Non-Federal)  1 

Fed.  Grants  j 

Function  | 

Total  1 

Spec i t Ic  ] 

Joint 

Repayable  [ 

Cost -Share 

To^ai  J 

[ 4 AflsiscanceJ 

j J.qcal 

($  HI  1 lions) 

('i  HlUlonsl 

Pvt.  urd.  Water  Irrluatlonj 

46.8  1 

1 46. 8 

State  & U>cal  Kecreatlun 

103.2  1 

41.  3 

61.9 

National  Kecreatiun  Atea 

Private  Land  Conaervatlon 

260.0 

126.0 

126.0 

Irrtitacion  Kehabilltation 

n.  3 

13.3 

U.  3 

Access 

. 1 

.1 

Refuges  I 

.s 

.9 

Uatclierles  ; 

Reservoirs  j 

1 

Water  Control  and  Related  Land! 

i 

1 

Single  Purpose  P.  C. 

1 ii.y 

1 

9.S 

2.4 

1 

UtNer  Single  Purpose  Ren. 

1 

1 

1 

Cradc  Stab! 1 Itallun 

' .9 

. 7 

. 2 

hank  Stabilisation 

4.7 

3.3 

1 

1.4 

H.  P.  Reservoirs 

Ibb.U 

(123.0) 

(43. U) 

(22.7) 

Water  c/ualicy 

1 

1 6.9 

Irrigation 

1 

1 

1 17.0 

17.0 

M & I 

1 

i 

1 

3.7 

3.7 

1 

1 

Power 

1 

Rec  reat Ion 

1 

4.0 

7.7 

2.0 

Flab  snd  Wildlife 

i 

1 7-7 

1 

Flood  Control 

119.0 

Surface  Water  Irrigation 

b49.i 

S48.3 

^4«.3 

6.4 

5.4 

Croup  Drainage 

2.4 

1.2 

1 

Public  Land  Conservation 

! 

.2 

1 

1 

1 

Fnvlron.  and  Non-Siructutal 

1 

Sewage  Treatarnt 

68.0 

17.4 

40.6 

Water  Supply  A freataent  i 

149.0 

74.5 

74.6 

Fish  and  Wildlife 

Wetlands  i 

2.9 

2.7 

.2 

MansgesMnt  Areas 

1 

3.0 

1.6 

1.5 

Fish  Katcherles 

. 3 

i .2 

.1 

Pish  lapouitdaents  1 

i 

Scenic  Rivers 

i 

1 

Trails 

1'  ' ^ 

1 

Flood  Plain  Hanagaawnt  1 

.h 

.6 

38.2  1 

1 38.2 

Forest  Hansgeaent 

Preclp.  Manageaent  j 

1 

Increaencal  Totals 

i 7b2.7 

704.2 

*3.0 

684.  3 

6.6 

691,7 

1 

269.7 

S34.U 

1 

Cuawlatlve  fotsls 

1 I.UIS.7 

i 

923.9 

101. 0 

6M.7 

1980-2000  Tot< 

lU.  8 

il;  1.446.4 

1.291.9 

461.8  ' 

' 4)2.1 

12 


Tahle  S2?  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
KANSAS  SUBBASIN  2000  TO  2020  PERIOD 


i 

Kune  cion 

Plan  luatures  With  Initial 

ederal  Investment 

I 

1 Son-Federal  Plan  Features 

Total 

S^ec  1 1 ic 

Al  located 
Joint 

(Non-Federal) 

1 Total 

Fed.  Grants 
' 4 Assistance 

j^c-al 

Repayable  T Cost-Share 

($  Hi  1 1 Inns) 

7 

T 

1 

($  Millions) 

S(>ecifi«‘d  Non-ied.  nnd  Hods.  ' 

1 

Pvt.  ord.  •>ater  Irriitacioii  | 

1 162.8 

162.8 

Stall*  & Loral  Recreation  1 

j 124.4 

49.  8 

74.6 

National  Recreation  Area 

1 

Private  Land  Lonaervatlon 

' 255.0 

127.5 

127.5 

IrrlK^tlon  Ketiabilitatiun 

u.o 

13.U 

U.U 

Access 

1 

.1 

.1 

1 

Retu((es  1 

.9 

Hatcheries  | 

Reservoirs 

•ater  Control  and  Related  Land 

Slnttie  Purpose  F.  C. 

2.  i 

2.0 

.5 

Other  SlnKl*^  Purpose  Res. 

crade  Stabilization 

2. 1 

1.9 

.4 

bank  Stabilization 

2.4 

1.7 

. 7 

M.  P.  Reservoirs 

144.0 

(102.0) 

(42.0) 

(11.9) 

Water  (Quality 

i 

L7.0 

Irrigation  < 

9.4 

9.4 

H & 1 1 

i*ower  1 

kecreat Ion 

i 

5.0 

7.8 

..s 

llsh  and  Wildlife 

7.8 

Flood  Control 

97,0 

Surface  Water  Irrigation 

9.9 

9.9 

9.9 

9.4 

9.4 

Group  Drainage 

.b 

. 3 

.3 

Public  Land  Coriaervatlon 

.1 

.1 

Lnvlron.  and  Non-Struclural 

:>ewage  Ireataent 

65.0 

19.5 

45,5 

Water  Supply  S Treatment 

144.6 

72.  3 

72.3 

Fish  and  Wildlife 

Wetlands 

4.  J 

4,0 

. 3 

HaitagemcnC  Areas 

3.6 

1.8 

1.8 

Flat)  itatcherles 

, 1 

.2 

.1 

Scenic  Rivers 

trails 

.8 

.8 

■ 

Flood  Plain  Hanagement 

.5 

.5 

47.8 

47.8 

Forest  HanageoHrnt 

F'  al'lp.  HansKement 

increaaitral  Totala 

IHl.b 

137.  3 

42.0 

34.8 

2.  J 

812.7 

270.9 

541.8 

CuMulatPva  Totals 

1.217. 3 

1 .061.2 

141.0 

68(>.  5 

n.i 

2,106.6 

732,7 

1,  173.9 

2000-2020  TotalJ  994. 1 

s 


4 


Tjhle  S23  INITIAL  INVESTMEN  T COST  DISTF^IBUTION  SUMMARY 
LOWER  MISSOURI  SUBRASIN  TO  1980  PERIOD 


1 

1 

1 

Fun.  lion 

Plan  Features  Witti  Initial  Federal  Investment 

Non-Fedi  fal  Plan  Fe.itures 

r«tji  1 

.S[-eci  ( IC  1 

Allocated  1 

(Sun-F>*teral ) ■ 

Kei>ayal)Te  T Tcist-^uire  ■ 

Total 

Fed.  Cranlft 
& Asftintance 

Local 

Joint  J 

1 

(S  Millions)  1 

(S  Millions^ 

,*«>»' FtfU . «nd  tods. 

1 

! 

Fv(.  ’.rd.  h.tier  Irtt^^tlon' 

1 

1 

1 

I«.  « 

10.8 

St.«lv  t,  LuC4l  K^crvrftlun 

1 

1 

115.0 

4b. U 

bV.O 

Privrftp  L.<nd  LtMjJiervaiion 

1 

1 

1 14.0 

67.0 

67.0 

Irrigation  Rehabilitation 

1 

1 

1 

1 

Ac  c i‘  s ft 

1 

1 

3.4 

3.4 

Re(u)tes 

1 

j 

1 

Hatchecieft 

1 

! 

Reservoirs 

S.7 

S.7  1 

■ater  Control  and  Related  Land  ' 

' 

blHRle  furputfe  F.  C. 

21V. 5 

173. b 

43. V 

Other  blnule  Purpose  Kes. 

Grade  St abl li/at  Ion 

)7.1 

2V.  7 

7.4 

Bank  Stab! 1 1 aat ion 

.it 

. J 

.1 

M.  P.  Kri.ervolrs 

UIO.2) 

(211. b) 

Uov.rt) 

Water  Ouailty 

2b.  1 

Irrii^ation 

n.j 

15.2 

M 6 1 

46. H 

4b.  H 

P<»wer 

7.0 

26.  3 

33.3 

Recreation 

JV.O 

4R.6 

14.5 

Fish  and  wildlife 

48.6 

Flood  Control 

' 

27A.2 

Surface  Water  IrrlKation 

, 

12.6 

12.6 

Group  Drainage 

1 2.U 

1.0 

1.0 

Public  Land  Cunaervat ion 

.1 

. 1 

r.nviron.  and  Nun-Structural 

Sewage  Ireatment 

73.0 

21. V 

51.1 

Water  Supply  a Treat»em 

115.0 

57,5 

57.5 

Fieh  and  Wildlife 

i 

Wet  lands 

rianagracnt  Areas 

17.  1 

8.  7 

8.0 

Fifth  Hatcher  lea 

Fiah  l•poundMnt1l 

1.2 

1 1.1 

Scenic  Rivera 

1 .s 

.H 

1 

1 

fraita 

1 

Flood  Plain  ManagvRient 

! 

. ) 

<♦5.3 

V3.5 

Foreat  HanaKaMtnt 

Praclp  ianagesant 

f otala 

J<t0.  1 

323.0 

211.8 

IUV.8 

51.5 

376.6 

201.1 

)73.  5 

mb3-lVH0  total  : 1 , tbb.V 
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Talile  S24  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
LOWER  MISSOURI  SUBBASIN  1980  TO  2000  PERIOD 


■ 

1 

Kunctlon  I 

1 

I’ian  Features  With  Initial  federal  Investment  _J 

Non-Federal  Plan  Features 

r-- 

Total 

Spec  1 f Ic  \ 

Allocated 

( Non-FederaQ 

Total 

Fed.  Grants 
4 Asslstanre 

Local 

Joint 

Kepa/ablc  T Cost-Share 1 

I 

(S  MlllU>ns) 

1 

($  Mill ionb) 

'pfcltlrd  Non-Ved.  and  Hodfc . | 

1 

Pvc.  Ord.  Irrl|{A{  (o<i  I 

15.8 

15. H 

St^tf  6 U'cal  KfrrcAt lun 

114.  7 

126.0 

188.  7 

Sacion«l  Recreation  Area 

Private  Land  Conservation 

176.0 

««.o 

88.0 

IrrlK^tlon  Keliahllitatlon 

Access 

.2 

.2 

Kelugea 

1 

Hatcheries 

Reservoirs 

1 

mater  Control  and  Related  Land 

1 

Single  Purpose  K.  C. 

lUU.U 

HiJ.U 

20.0 

1 

Otner  Mngle  Purpose  Res. 

1 

1 

urade  Stabl lizat Ion 

15.5 

3.4  1 

Bans  biabl 1 1 zaC Ion 

.b 

.4 

.2 

M.  P.  Reservoirs  ! 

1 

H2.0 

(164. 5> 

<147. 5J 

(26.6/ 

mater  ijuality 

11.2 

Irrigation 

U.b 

13.6 

M i.  1 ^ 

7.5 

7.5 

Power 

Recreation 

, 

U.O 

57.6 

5.5 

Fish  and  WUdllte 

57.6 

Hood  Control 

1 

15J.5 

Surface  Water  Irrigation 

! 

IS. 5 

14. > 

Group  Uralnage 

1.5 

.0 

.7  ' 

Public  Land  Conservation 

.2 

Lnvlron.  and  Non*Structural 

Sewage  Treatncnt 

H2.0 

24.6 

57.4 

Water  Supply  S Treatment 

' 

148.2 

74. 1 

74.  1 

Fish  and  Wildlife 

met  lands 

2.5 

2.4 

. 1 

Management  Areas 

1 

1.4 

2.0 

1.4 

Pish  Hatcheries 

Pish  Impoundments 

1 *•’ 

1.  7 

1.6 

Scenic  Rivers 

i 

5.0 

Trails 

1 

.H 

Flood  Plain  Hanagetsent 

1 -8 

.8 

, 

47.4 

42.4 

Forest  Management 

Precip.  Management 

Incremental  Totals 

44b.  1 

in.i 

147.5 

26.6 

26.5 

85H.2 

314.7 

543.5 

Cuaulatlvr  Totals 

1,2M>.4 

IHl.i 

15^.  } 

U6.4 

HU.O 

1,434.8 

515.8 

919.0 

IVHU-2UU0  Total:  1,104.) 

- : 
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Table  S?5  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
LOWER  MISSOURI  SUBBASIN  2000  TO  2020  PERIOD 


1 

T 

1 

Plan  Features  With  Initial  Federal  Investnent  j 

Non-Federal  Plan  Features 

Allocated 

{.Non-Federal  1 ] 

Fed.  Grants 
A Assistance 

^unctlun 

lotAl 

Specif  Ic 

Joint 

keiiayable  I 

Cost-Share 

Total 

Local 

1 

Spvcliieii  Non~i->(l.  And  MoUh.  I 

( $ Mill  ions ) 

(5  MlUions) 

l*vt.  UrJ.  Water  IrriRatLon 

14.6 

la . 6 

btate  a Local  Kecreatlon 

1 411. 0 

164.4 

246.6 

National  Kecreatlon  Area  i 

1 

1 

Private  Land  Lonaervatlon  j 

197.0 

98.5 

98.5 

Irrigation  Krha&llltaiion  I 

Access  > 

.2 

Ketuges  | 

i 

Hatcheries  ] 

Heservuirs  \ 

Water  Control  and  Kelsted  Land j 

Single  Purpose  P,  C. 

UCher  Single  Purpose  kes. 

crade  Stablltzatlun 

S.-! 

A.l 

l.l 

Bans  Stabilization 

i 

. j 

.1 

M.  P.  Keservolrs 

62.0 

Cwft.2) 

US. 81 

(l.U 

1 

Water  Duality 

1 

4.3 

' 

I.  gat  ion 

1 

M A 1 

i 

3. 1 

i.L 

Pi»wet 

Kecreatlon 

4.2 

Fish  and  Wildlife 

1 

4.2 

Flood  Control 

46.2 

Surface  Water  Irrigation 

1 

23.4 

25.4 

Croup  Drainage 

1 l.S 

.H 

.7 

Public  Land  Lonservatlon 

i .1 

) 

.1 

Lnviron.  and  Son-Structural 

i 

1 

Sewage  Ireatnent 

1 

1 

122.0 

16.6 

83. a 

Water  Supply  A Ireataent 

1)5.9 

68.0 

67.9 

Fish  and  Wildlife 

j 

Wetlands 

Management  Areas 
Pish  Hatcherlas 

1 

i.o 

Z.b 

- 

2.9 

1.5 

1.4 

Pish  lapoundaenta 

).U 

l.S 

l.i 

Scenic  Kivara 

Trailt 

■ 

Flood  Plain  Management 

. i 

. 3 

13.9 

13.9 

Foraac  ManagemenC 

i 

Praclp.  Managemenl 

Incramental  Totala 

rr.i 

ii.H 

23.8 

).  2 

3.9 

924.9 

169.0 

355.9 

Cumulative  Tutala 

l.Hl.V 

in.l 

119. 3 

20UU-2U2U  Tots 

83.9 

1;  1,002.4 

2.359.7 

88<..8 

1 ,474.9 

TdhI.;  S26  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
MISSOURI  BASIN  196b  TO  1980  PERIOD 


1 

Kunctli^ 

Plan  Peatures  l 

Total  1 Specif  ic  ' 

1th  Initial 
A1  located 
Joint 

'ederal  InvestiM'nt 

(Non- Federal ) 

Non-Federal  Plan  Features 
1 Fed.  Grants  | 

Total  Is  Aasistancel  Local 

Repayable 

Cost-Share 

($  HI Illuns) 

($  Millions) 

Sp#cltl«ii  Non-Kr«l.  «ntl  Hods. 

Tvc.  Grd.  Water  IirlKAtion 

108.8 

108.8 

State  & Local  Recreation 

681.6 

m.j 

J72. 1 

National  Kecrvation  Area 

17.0 

17.0 

Private  Land  conservation 

978.0 

489.0 

489.0 

Irrigation  Rehabilitation 

bJ.5 

62. S 

62.5 

Access 

10.0 

10. 0 

Kel UKVS 

1 l.U 

IJ.U 

Hst  chrr les 

).U 

1.6 

1.4 

Reservoirs 

..0 

9.0 

J6.5 

16.5 

Water  Control  and  Related  Iwand  ' 

Single  Purpose  P.  C. 

ilB.B 

79.6 

other  Single  Purpose  Kes. 

1S4.1 

1!)4.1 

U7.2 

46.6 

46.6 

Orade  Stabilization 

aj.y 

G6.  1 

16.6 

bank  Stabilization 

IJ.O 

9.2 

J.8 

1 

H.  P.  Reservoirs 

1.761.S 

(8U.0) 

(614.7) 

Assoc.  Joint  Works 

70.  D 

f 70.07 

(68.5) 

Water  Quality 

79.5 

1 rr  Igation 

292. U 

292.0 

M h 1 

121.4 

121.4 

Power 

112.0 

92.1 

204.1 

Kccreac  ton 

189.5 

148.6 

81.7 

Ksh  and  Wildlife 

4.0 

150. U 

2.0 

flood  Control 

i 

642.4 

Surface  -ater  Irrigation 

1V2.  1 

] 

192.1 

192.1 

IU4.6 

194.6 

Group  Drainage 

11.6 

5.9 

5.7 

Public  Land  Conservation 

1 

12.9 

Lnvlron.  and  Son-Structural 

1 

Sewage  Treataent 

115.0 

100.5 

214.5 

Water  Supply  S Treataent 

510.9 

255.5 

255.4 

Pish  and  Wildlife 

Wet  lands 

'>9.6 

5b. 6 

1.0 

Hsnageaent  Areas 

68.  7 

14.5 

14.2 

Pish  hatcheries 

^ a.n 

4.5 

4.3 

Pish  lapuundaents 

lU.B 

1 

5.5 

5.  1 

Srantc  Klvars 

.9 

Trails 

1 21.6 

21.6 

flood  Plain  Haiiagestent 

i 

2.2 

204.0 

204.0 

forest  Hanageaent 

1 

.5 

Preclp.  Hanageaent 

1 4.0 

4.U 

Totals 

1,109.4 

2.1U6.1 

««  1.6 

1,105.0 

119.7 

3,  176. 7 

1 , 190. 8 

2,185.9 

1965-1980  Total . 6,486. 1 

1/  InrludsB  b5.  5 ainion  (or  rocrootlon  forlUtioo  on  Foiloral  Undn  otilcK  would  bo  (rdoroLly  I tnonred  but  wliono  coatw  would  not  bo 
Iniiudad  umj«r  tiw  tv«nt  prujir«a. 
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Tdl)le  S27  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
MISSOURI  BASIN  1980  TO  2000  PERIOD 


^ ^ ^ ^ ■ 1 

Plan  Features  With  Initial  Federal  Investment 

Son-Federal  Plan  Features 

Function  | 

Total  1 

Specif Ic  1 

Allocated  1 

(.Son-Federal ) i 

Total 

Fed.  Crants 
4 Assistance 

Joint  J 

Kepayab  Ic  j 

Cost-Sbare  i 

($  MllUons) 

r 

(5  Millions) 

Sp«citied  Son-Kpil.  «nd  Mods. 

1 

Fvc.  Cru.  Wster  IrrlKsiioni 

j 

14H.0 

148.0 

State  a Local  K«L.reaclon 

1 

j 

1 ,0l6.  1 

427.2 

)88.9 

• 

Ndtlunal  Recreation  Area  ! 

17.2  1 

17.2 

I’rivate  Land  Conservation  | 

i 

1 

1 

1.  16H.0 

6B4.0 

684.0 

Irrittatlon  Reliabilitatlon  i 

ni.i  ' 

III. 5 

111. 5 

Access 

j 

H.7 

8.7 

Ret  uRe* 

4.6 

1 

4.6 

Hatcher Ics 

.7 

.4  i 

' 

. 1 

Reservoirs 

id.S 

IU.5 

48.  1 

48.  1 

■'ater  Control  anU  Related  l^nd 

1 

Single  Furpoae  F.  C.  j 

Ibl.H 

lU.u 

32.8  ! 

Other  Single  Purpose  Res. 

2Ui.2 

205.2 

2U5.0 

■ 

47.5 

47.5 

erode  Stabtlixatton 

7S.b 

60.4 

15.2 

Hank  Stabilization  j 

25. S 

id.u 

7.H  1 

N.  P.  Reservoirs  ! 

1.477.1 

(791.0) 

(6Ub.  1) 

(414. B) 

Assoc.  Joint  Worss  ^ 

177.0 

a;7.o) 

(167.6) 

1 

Water  >juallcy 

59.0 

IrrlRStlon  , 

371.  7 

171.7 

M 6 I 1 

110.2 

110.2 

Power 

1 

Recreat ion 

' 

252. 1 

159.1 

117. 0 

1 

Flsii  and  Wildlife 

J.O 

IbU.  7 

1.5 

1 

i 

Flood  Control 

515.  7 

.6 

1 

Surface  Water  Irrigation 

dfl.H 

B93.B 

205.1 

205.1 

croup  Urainage 

^ >).  1 

26.11 

26.5 

Public  Land  txmaervation 

; 

2li.d 

Knviron.  and  Non>$tructural 

jcwage  Irvataent 

145.0 

10J.3 

241.5 

Water  Supply  A Ireecaenc 

671.4 

1)6.  7 

1 16.  7 

F Ish  and  Wildlife 

t 

Wetlands 

;.i 

6.  7 

. 4 

Managcaent  Areas 

21.5 

11.9 

11.6 

Fish  Hatcheries 

1.5 

.« 

.7 

Fish  lapoundoents 

1 

2.1 

2.2 

Scenic  Rivers 

1 to.  1 

10. 1 

Tral  Is 

! 5.M 

5.H 

1 

Flood  Plain  Manageoanl 

1 

4.1 

1 

119.1 

119. 1 

Forest  ManagesMiit 

1 

1.4 

1.4 

i 

Preclp.  Managcaent 

1 11.4 

1 1.4 

Incremental  totals 

1 i.  11  i.2 

2 . )64.U 

Mt>l.  J 

1.B12./ 

85.9 

4,447.7 

1.56  1.  1 

2,884.4 

CiNSuiatlve  totala 

6,422.6 

4.470.1 

1.746.9 

M17.  7 

205.6 

7.824.«i 

.■.754.  I 

5.07U.  1 

Hissourl  River 

Vti.O 

90.0 

Wi.O 

1980  2000  Total-  7, MV). 9 
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T.ihle  S28  INITIAL  INVESTMENT  COST  DISTRIBUTION  SUMMARY 
MISSOURI  BASIN  2000  TO  2020  PERIOD 


Specif  Led  Non'i'ed.  and  iliidv. 
Pvt.  ord.  Water  Irrigation 


State  & Loral  Recreation 


Plw  features  With  ^py*.s  

II  Allocated  1 C'lon-KederalJ 

Specific  L Joint  ( Ke£a/able  [ Coat -Share 
(5  Million*) 


Son-Fedejal_  Plan  feac_ures 

Jf'ed-  (Grants  F 

i.  Assistant  e|  Loca 


1,44'*. 7 I A3H.2  I Kll.i 


National  Recreation  Area 


Private  Land  conservation 


Irrigation  Kenabilltation 


U9.0  U’^.O 


1,4<.J.U  721.0  721. U 


.9  .9 


■atvr  control  and  Related  Land 


Single  Purpose  F.  C. 
other  Single  Purpose  Kes. 


orade  Stabl lizat ion 


nans  Stabilization 


i.  P.  Reservoirs 


Assoc.  Joint  Works 


water  duality 


49.  ) I 


Fish  and  Wildlife 


73.')  I 


Surtace  water  Irrigation 


Lroup  oralnage 

Public  Land  Conservation 


Lnvlron.  and  Non-Structursl 


Sevage  Ireattwnt 


water  Supply  4 Irrsiaent 
fish  snd  Wildlife 


.HanagcBCttc  Areas 


Msh  Matcherles 


flsti  lapoundisents 


flood  Plain  ianageaent 
Forest  Management 


Preclp.  .Mansgemcni 


Inireaental  Total* 


Cuaulative  lulsls 


Missouri  River 


20UU'202U  lotal:  10.119. it 


v:‘* 


T.il)l«S29  EXAMPLE  OE  MULTI  PURPOSE  RESERVOIR  COST  ALLOCATION 
KANSAS  SUBFJASIN  1915b  TO  1980  PERIOD 


1.  Tho  storage  cost  is  determined  by  subtracting  the  specific  costs  for  facii ities 
from  the  total  reservoir  costs. 

Total  cost:  S211  million 
-Specific  cost  (recreation):  $ 3 million 
“Storage  cost:  $208  million 

2.  All  storage,  except  for  sediment  and  flood  control,  is  considered  joint  storage 
even  though  there  is  specific  storage  for  irrigation  and  M S I (recreation  and  fish 
and  wildlife  also  use  it). 


Percent  of 

I tem 

Storage 

Total 

Pro-rated  Cost 

(1,000  AF) 

($  Millions) 

Sediment 

322 

lAZ 

29 

Flood  Control 

l,bl0 

702; 

1A5 

Live  Storage  (joint) 

372 

16/. 

3A 

Total 

i,  30 A 

1002 

208 

3.  The  joint  costs  are  then  pro-rated  among  the  functions  according  to  the  per- 
centage of  storage  and  the  sediment  costs  are  sfiared  equally  by  all  functions. 


i'ro-rated 

Sediment 

Specific 

Total 

Total 

Function 

Storage 

Share 

Cos  t 

Cost 

Cost 

Cost 

Cost 

(1,000  AF) 

■ (%)" 

($M) 

(Vm") 

($M)' 

(5M)' 

C.) 

()ual  ity 

8b 

17 

5.8 

A. 8 

10.6 

5 

Irrigation 

77 

16 

5.  A 

A. 8 

10.2 

5 

M 6 1 

1A3 

29 

9.8 

A. 8 

1A.6 

7 

Power  ^ . 

Recreation 

0 

0 

0 

0 

0 

0 

1/ 

- 9 3 

19 

6.5 

A.  8 

3.0 

1A.3 

7 

Fish  & Wildlife 

19 

6.5 

00 

11.3 

5 

A92 

100 

3A.0 

Flood  Control 

1A5.0 

5.0 

150.0 

7J, 

Totals 

29.0 

211.0 

100 

l_l  Allocation  of  1/A  live  storage  to  both  recreation  and  fish  and  wildlife  based  on 
Che  assumption  that  the  average  pool  would  be  about  half-full. 

•Vote:  See  the  first  three  columns  under  multi-purpose  reservoirs  in  Table  S20  for 

comparison 
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30  - SUMMARY  OF  INITIAL  INVESTMENTS  AND  ANNUAL  OPERATION. 
MAINTENANCE,  AND  REPLACEMENT  COSTS 


--  

— 

2000 



2020 

1st  iMtSd 

Avsrsx* 

1st  iMtsd 

Avsrsn* 

l.St  ISMCSd 

Avsrsgs 

Ann>isl 

0.  H 4 H 

First 

Annual 

U,  M 4 K 

First 

4fini,A  1 

0.  M 4 K 

0.  H 4 K 

KstS 

cost 

H 4 R 

iUt« 

<$  Hltlloa) 

(I'srcsnt ) 

(»  Hlllion) 

(S  illllon) 

(Ksrcant ) 

($  Million) 

(&  Mllliwnl 

(Fsrcsnt ) 

- 

1.  i 

i.n*# 

IV 

1.4 

1.V17 

1.  7 

6 

l.k 

1.2U1 

n 

1.2 

1.871 

21 

1.2 

It 

2.i 

771 

17 

2.2 

1,140 

28 

2.4 

w 

2.4 

1.2^8 

11 

2.i 

2.  M>) 

2.  ) 

2.  7 

1.487 

84 

2.4 

).14S 

11) 

2.4 

18 

t,2 

l.UN 

41 

1.  ) 

2.0V) 

74 

l.i 

28 

2.-* 

2,))U 

)4 

2.4 

),  124 

Vi 

2.V 

28 

2.1 

2,471 

!>8 

2.2 

),44V 

10) 

... 

1^2 

2.4 

U.3)> 

12) 

2.  1 

21.^44 

i4) 

2.5 

S-Jl 


ble  S31  ANNUAL  OPERATION,  MAINTENANCE,  AND  REPLACEMENT  COST  DISTRIBUTION  SUMMARY 

MISSOURI  BASIN  - 1965  TO  2020  PERIOD 


Vun«.tlon 

[ ■ ■■ 

Plan  Features  Witli  Initial  Federal  Investment 

Non-Fcderal  Plan  Features 

I'otal  1 

Spec i t Ic  1 

Allocated 

Joint 

(Non-Kcderal ) i 

Total 

1 Fed.  Grants 
1 k Assistance 

1 Local 

Repayable  | 

Cost-Share 

($  Thousands) 

($  Thousands) 

p«cifl«d  Son-Fvd.  and  *V>d».  ' 

Pvt.  Grd.  IrrlK^tlon  | 

93,167 

93.167 

Stat*  & Local  Rccrpatiun  \ 

1 

60,790 

60,790 

National  R«crvation  Area  | 

7b0 

760 

Private  Land  CtmacrvaCion  | 

113,600 

115.600 

Irr  i^at  ion  Kchatii  li  tation 

1 

1,492 

Acceaa 

1,446 

1 ,44ft 

Me  t ufiea 

1ft  1 

161 

Haccherien 

in 

1)1 

Kearrvolrft 

3S4 

lUb 

248 

705 

703 

ater  Control  and  Kelatcd  Land 

1 

Sinitlv  Purpose  F.  C. 

j 2,^b6 

2,968 

Other  Single  Purpose  Res. 

1 i.nft 

1,116 

1,04  7 

1,047 
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